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Abstract 
This study aimed to investigate concussion knowledge and education among young adults, who 
are at some of the highest risk of suffering from mTBI. Student athletes, non-athletes and ROTC 
completed an online survey assessing concussion and CTE symptom knowledge and education. 
Students had adequate knowledge of global concussion (65.5% correct) and CTE (69.5% correct) 
symptoms, but incorrectly endorsed neurological, psychiatric and amnestic symptoms as correct. 
Concussion and CTE knowledge did not differ between men/women and athletes/non-athletes. 
When accounting for athlete status and sex, individuals with history of concussion had higher 
psychological symptom knowledge compared to those without history of concussion. Among 
athletes, there was a significant interaction effect between concussion history and sex, such that 
men with positive history of concussion yielded highest concussion recovery knowledge. Student 
athletes who primarily received concussion information from in-person concussion training and 
athletic trainers yielded the highest knowledge across domains. In contrast, primarily receiving 
information from a physician or healthcare provider yielded the lowest knowledge scores. 
Signing the NCAA pre-season concussion form did not affect concussion or CTE knowledge 
among athletes. ROTC students had comparable concussion and CTE knowledge compared to 
athletes and non-athletes, with the exception of lower recovery symptom knowledge. Finally, 
viewing the film “Concussion” (2015) yielded higher CTE knowledge scores but resulted in 
lower knowledge of accurate psychological symptom sequelae. This study underscores the 
importance of evaluating public knowledge of concussion and CTE and indicates the strong need 
for effective concussion resources for young adults, especially high-risk military and athlete 
groups.    
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CHAPTER 1: INTRODUCTION 
1.1 Knowledge of Concussion 
Although brain injury has become an increasingly relevant public health concern and a 
popular topic amongst most media outlets, significant gaps in the public’s knowledge of accurate 
brain injury information still remain. Over the past 30 years, several replications and iterations of 
brain injury knowledge studies among the general public revealed that knowledge of brain injury 
and neuromyths has not significantly improved and remains an important topic of concern 
(Guilmette & Paglia, 2004; Hux, Schram & Goeken, 2006). In addition to research focused on 
brain injury knowledge among the general public, there has been a significant push from both the 
military and the fields of sports medicine and rehabilitation to understand concussion/mTBI 
knowledge among military personnel and athletes, respectively, given the high rate of TBI in 
these populations. To date, most of the concussion knowledge literature has focused on athletes, 
though quality studies investigating athlete’s knowledge of concussion and access to concussion 
educational resources are few. Only recently has there been a growing interest in concussion 
knowledge, following passage of  “concussion laws” in several states that influence concussion 
regulations at the high school and collegiate level. Even fewer are studies investigating 
concussion/mTBI knowledge and education among military personnel, despite the Department of 
Defense’s (DoD’s) reported interest in funding TBI research initiatives and resources. This study 
aims to explore concussion knowledge and education among three key groups including the 
general public, athletes and military personnel.  
1.2 Concussion Knowledge Among the General Public 
The high incidence of mild traumatic brain injury remains an important public health 
concern, and interest in causes and correlates of concussion/mTBI has considerably grown over 
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the past few decades. The Center for Disease Control (CDC) estimates that over 1.2 million 
people in the United States are treated for minor head injuries annually (Mannix, O’Brian & 
Meehan, 2013) and that an estimated 100 to 300 persons are treated for mild traumatic brain 
injury (mTBI) per 10,000 hospital visits (Cassidy, Carroll, Peloso et al., 2004). However, this is 
considered to be a considerable underestimate of the true incidence of mTBI, as patients often do 
not seek medical care for their injury (Rutland-Brown, Langlois & Thomas, 2006). It should be 
noted that much of the current mTBI literature published has a singular focus on either sport-
related or military/combat-related brain injury and research on concussion knowledge almost 
exclusively focuses on athletes. Consequently, there remains a paucity of research regarding the 
non-sport, non-military, “general” concussion population and public knowledge of 
concussion/mTBI symptoms.  
The seminal study that has served as the foundation for much of the research on public brain 
injury awareness is Gouvier et al.’s 1988 public survey on TBI that involved 10-minute 
interviews for participants in a shopping mall. Several erroneous beliefs were observed across 
each domain sampled, especially in the areas of unconsciousness, amnesia and recovery. For 
example, in the amnesia domain, more than 82.0% of respondents believed that amnestic patients 
were normal in every other respect.  Similarly, 42.0% of respondents believed that a second blow 
to the head could help restore one’s memory. Comparable gaps in knowledge were also seen in 
the recovery domain, with 74.0% of respondents being unaware that one TBI increased risk for 
sustaining another (Gouvier et al., 1988).  
Though almost 30 years old, Gouvier et al.’s 1988 study findings remain relevant today, as 
several myths regarding TBI still persist. For instance, a national poll from the year as recent as 
2000 indicated that 1 in 3 people was unfamiliar with the term “brain injury” (Risher et al., 
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2000). Moreover, several recent follow-up studies of Gouvier and colleagues’ study reveal 
similar gaps in public knowledge of TBI. First in 2004 and again in 2006, researchers 
reexamined public perception of TBI with items from Gouvier et al.’s original study. While there 
were isolated improvements on certain questions, including participants now accurately 
endorsing that TBI can occur without loss of consciousness, public knowledge did not differ 
significantly from Gouvier’s original sample (Guilmette & Paglia, 2004; Hux et al., 2006). One 
of the most recent surveys on the public’s knowledge of brain injury reported that participants 
incorrectly evaluated 20% (2/10) and were uncertain on 20% (2/10) statements regarding 
concussion knowledge. Furthermore, negative attributes were more associated with “brain” than 
“head” injury and 59% of participants who reported previously suffering a concussion also stated 
that they had not experienced a brain/head injury (McKinlay, Bishop & McLellan, 2011). There 
appears to be no difference in public knowledge regarding concussion/mTBI versus sports 
concussion, as one study on sport concussion knowledge among the UK public found that few 
concussion statements were rated as “definite” and that misperceptions still persist (Weber & 
Edwards (2012).   
A particular area of concern is the level of brain injury knowledge and awareness among 
young adults. We know that young adults have some of the highest risk of suffering a mild 
traumatic brain injury, with one key study suggesting an incidence of injury of 157/100,000 for 
those aged 15-24 (Cassidy et al., 2004). A more recent publication of the incidence of concussion 
among New Zealanders indicated a much higher mTBI rate of 970/100,000 in young adults aged 
15-34 (Feigin et al., 2013). Despite college students falling within the high-risk age range for 
mTBI, there has only been one study to date to look at the rate of concussion among a general 
college student population. Demakis & Rimland (2010) reported that approximately 35% of 
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college students suffered an untreated mTBI and that young college men were less likely to seek 
treatment for initial head injury symptoms or symptoms persisting longer than three months.  
Given that most studies on young adult concussion knowledge are completed in a university 
setting, there is also a comparison between young adult athletes and non-athletes. Studies 
investigating comparison of knowledge between athletes and non-athletes typically indicate that 
athletes generally have higher concussion knowledge than non-athletes. Compared to hockey 
players, non-hockey players tend to have lower appreciation and concern for concussion 
symptoms (Mrazik, Perra, Brooks & Naidu, 2015). Similarly, another study comparing student 
athlete vs. non-athlete knowledge of concussion found that non-athletes were less likely to 
identify common symptoms of concussion such as headache, nausea and dizziness (Fedor & 
Gunstad, 2014). 
In sum, public knowledge of brain injury has not improved over the past several decades 
despite growing interest in the research area. Studies on public knowledge of concussion/mTBI 
are few, and we know even less about young adult knowledge of concussion despite their high 
risk of injury. However, the small body of research indicates that concussion myths, particularly 
related to amnesia and unconsciousness still persist among the public.  
1.3 Concussion Knowledge Among Athletes. 
Head injury is one of the most commonly reported injuries among young athletes. Taking 
factors such as non-treatment into account, the number of sports-related TBI’s alone may be in 
the range of 1.6 to 3.8 million annually (Rutland-Brown, Langlois & Wald, 2006). Concussions 
are estimated to account for between 8.9 and 13.2% of sport-related injuries among high school 
students and estimated 5.8% among college students (Gessel, 2007; Marar et al., 2012). One 
NCAA report indicated that 9.9% of college women athletes reported suffering at least one 
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concussion, while 13.3% of men reported history of concussion (NCAA, 2014). Sports with the 
highest incidence of concussion include wrestling, men’s ice hockey, women’s ice hockey and 
men’s football and concussions occur at a higher rate in game-play versus practice (Zuckerman 
et al., 2016; Daneshvar et al., 2011).  
 The majority of literature on concussion knowledge among young adult athletes discusses 
concussion knowledge as a secondary, but interrelated subject, to reporting of concussion 
symptoms. Results from a recent systematic review of concussion knowledge among high school 
athletes revealed that greater exposure to concussion knowledge results in greater reporting of 
concussion symptoms (Taylor & Sanner, 2015). Register-Mihalik and colleagues’ (2013) 
findings indicated that high school athletes only reported 40% of suspected concussion incidents 
and 13% of “bell ringer” incidents. However, increased knowledge of concussion topics was 
positively correlated to likelihood of reporting a concussive event (Register-Mihalik, 
Guskiewicz, Valovich McLeod, Linnan, Mueller et al., 2013). Approximately 72% of high 
school athletes who received concussion education responded that they would always tell his or 
her coach or trainer of TBI symptoms, compared to only 36% of athletes without concussion 
education (Bramley, Lehman & Silvis, 2012). However, it was also reported that while athletes 
could easily identify common physical symptoms of concussion, including headache (97%), 
dizziness (93%) and confusion (90%), several other common concussion symptoms like 
concentration difficulties, nausea and personality changes are often missed (Cournoyer & Tripp, 
2014).  
Several studies have highlighted the tendency to underreport concussion symptoms among 
high school athletes, especially boys (Meehan, Mannix, O’Brien & Collins, 2013). Miyashita, 
Diakogeorgiou, & VanderVegt (2016) explored this concept of gender differences in concussion 
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reporting in relation to concussion education. They found that both male and female athletes 
failed to acknowledge the seriousness of concussion sequelae, though females were more likely 
to report concussion symptoms after receiving educational PowerPoint on concussion. Following 
concussion education, however, girls also realized that they had suffered from more concussions 
than previously thought (Miyashita, Diakogeorgiou, & VanderVegt, 2016). In contrast to the 
above-mentioned findings, Kurowski, Pomerantz, Schaiper & Gittelman (2014) found that 
improved knowledge of concussion symptoms was not associated with improved self-reporting 
behaviors. Instead, study results indicated that older age and female sex were significantly 
associated with improved concussion knowledge. Better self-reporting of concussion symptoms 
were significantly associated with younger age, female sex and participation in soccer (Kurowski 
et al., 2014). Similar to these findings, another study found that athletes ages 13-15 were more 
likely to report concussions compared to 16 to 18-year-olds. In addition, girls were more likely 
than boys to strongly disagree with the statement that they were “dumb for caring about 
concussions” (Bloodgood, Inokuchi, Shawver, Olson, Hoffman et al., 2013). Thus, although 
concussion knowledge may be closely tied to reporting of concussion symptoms, other factors, 
including younger age and female sex, may also be important determinants of increased 
concussion knowledge and reporting.  
Given that college athletes should have theoretically received concussion training through 
both high school and college athletics, they should also in theory have greater concussion 
knowledge compared to high school athletes. However, research suggests that misinformation 
and lack of knowledge regarding common concussion symptoms still persists among college 
athletes. In one survey of college athletes, 32% of athletes reported a blow to the head, and 56% 
of college athletes reported no knowledge of possible consequences following a head injury 
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(Kaut, DePompei, Kerr & Congeni, 2003). Furthermore, somatic symptoms (nausea, dizziness, 
headache) were most easily identified (Kaut et al., 2003). As mentioned above, college athletes 
are generally better at identifying physical symptoms of concussion compared to non-athletes 
(Fedor & Gunstad, 2014). Nevertheless, college athletes also tend to incorrectly endorse more 
false statements such as “forgetting names or faces of people you know well” and did not differ 
from non-athletes on concussion symptoms relating to sleep or emotional problems (Fedor & 
Gunstad, 2014). Another study found that 48% of rugby players reported suffering at least one 
concussion, with average injuries suffered being 2.25 concussions. Similar to the research 
findings among high school athletes, there appears to be a positive correlation between number 
of correctly identified concussion symptoms from a checklist and reported number of concussion 
symptoms suffered by the players. Of note, one quarter of the rugby players surveyed reported 
playing while experiencing concussion symptoms (Baker, Devitt, Green & McCarthy, 2013).  
A growing interest among concussion researchers is the potential gain in knowledge among 
athletes following statewide standard concussion training and interventions at both the high 
school and collegiate levels. LaRoche et al. (2016) aimed to compare concussion and reporting 
statistics between 1999, 2002 and 2013, following passage of the 2013 Wisconsin state 
concussion law. Incidence of concussion appeared to remain stable, but incidence of reporting 
increased.  Despite this, Wisconsin law did not account for all the increase of concussion 
reporting. Only ~59% of athletes reported awareness of a Wisconsin state concussion law and 
among those that reported awareness of the concussion law, only 55% of those athletes indicated 
that it would make them more likely to report a concussion. Therefore, additional unknown 
factors may be responsible in the rise of concussion reporting among college athletes, though this 
area of research remains understudied. (LaRoche, Nelson, Connelly, Walter & McCrea, 2016).  
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It is clear that while most athletes can easily identify hallmark physical symptoms of 
concussion such as headache and dizziness, appropriate knowledge of the spectrum of physical, 
emotion and cognitive symptoms related to concussion is not evidenced at either the high school 
or collegiate level of athletics. Good working knowledge of concussion signs and symptoms is 
especially important for athletes given the extremely high incidence of mild head injury in this 
population and research indicates that poor identification of concussion symptoms can negatively 
impact concussion reporting among athletes.  
1.4 Concussion Knowledge Among Military Personnel. 
Identifying and treating active duty soldiers and veterans with TBI has become one of the 
Department of Defense’s top concerns following Operation Enduring Freedom/Operation Iraqi 
Freedom (OEF/OIF). However, efforts at educating military personnel on TBI symptoms seem to 
lag behind. The occurrence of TBI in returning OEF/OIF veterans has been reported in several 
studies and ranges from 15.2% to 22.8%, with approximately 60% of TBI’s documented as 
“mild” and a majority (~88%) caused by blast exposure (Block, Fabrizio, Bagley, Hannah, Camp 
et al., 2014).  Given the high rate of mTBI, particularly blast-related injuries, among combat 
veterans, standardized educational training or educational materials regarding head injury would 
be highly relevant to new recruits as well as those enrolled in the ROTC program. A thorough 
review of the literature revealed no standard program or data for educating new recruits on head 
injuries. Similarly, no data regarding TBI education or training was found for ROTC programs. 
Thus, it is very difficult to ascertain military personnel’s baseline knowledge on concussion or 
mTBI.  
While efforts at educating new recruits and pre-deployment personnel on TBI have been 
scant, the Department of Defense (DoD) and VA Healthcare System have initiated widespread 
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efforts at disseminating TBI education and resources (Block et al., 2014). Interestingly, a 
majority of the educational materials have been directed towards staff members and clinicians as 
continuing education credits, and there continues to be no standardized TBI education for 
veterans and their family members. Thus, the responsibility of educating veterans and family 
members on TBI symptoms and treatment continues to fall on individual clinicians and staff 
members (Block et al., 2014).  
To date, there has only been one study done to investigate veteran knowledge of 
mTBI/concussion symptoms. Block et al. (2014) administered a 60-item self-report questionnaire 
to veterans and their family members that drew from the Neurobehavioral Symptom Inventory 
(NSI) and a brain injury knowledge survey developed for use with the general public. The survey 
was comprehensive, and asked questions related to the physical, emotional, psychological and 
cognitive symptoms of mTBI, as well as factors related to treatment and recovery and access to 
concussion/mTBI education. Results of the study indicated that both veterans and family 
members were able to identify mTBI symptoms, but also incorrectly identified several non-TBI 
related symptoms, including that people can “completely forget who they are “ and “often 
require disability” after mTBI. Similar to previous studies on public knowledge of mTBI and 
concussion, veterans and family members had difficulty with questions that related to amnesia 
and psychological correlates of mTBI (Block et al., 2014).  
Despite the significant disparity in the DoD’s reported interest in TBI and actual 
documentation of military knowledge of brain injury awareness, the lack of studies including 
active duty or ROTC knowledge of concussion coupled with the single study of veteran 
knowledge on mTBI indicates gaps in concussion knowledge similar to the general public, 
especially related to amnesia, disability and unconsciousness.  
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1.5 Concussion Education 
 1.5.1 Athlete and Coach Concussion Education 
Over the past five years, concussion testing and education for high school and college 
athletes has become mandatory in several states. Yet, teaching methods as well as quality of 
concussion education materials vary widely and there remains no national standard for pre-
season concussion training. Furthermore, methods of delivery are also quite varied, and can 
include everything from a pre-season concussion checklist to an in-person presentation or 
slideshow. The literature also suggests that individuals responsible for providing concussion 
education to athletes may vary across settings and sports and may include coaches, parents, 
physicians, nurses or athletic trainers. As such, the large number of confounding factors has 
made it difficult to elucidate to what degree concussion education efforts have positively 
impacted athletes’ ability to accurately identify and report concussive symptoms.  
Given the recency of many state concussion laws, studies reporting findings of changes in 
concussion education remain somewhat limited. Chrisman et al. (2014) reported on findings 
from Washington State, which was one of the first states to enact mandatory concussion laws. 
They found that while most coaches received extensive concussion training and answered most 
concussion questions correctly, high school athletes had much more limited access to concussion 
education. Only 34.7% of athletes reported receiving concussion education and 29.5% reported 
only signing a concussion information form prior to beginning the athletic season. Moreover, 
football coaches were more apt to provide more thorough concussion training for their athletes 
compared to other sports, including soccer (Chrisman, Schiff, Chung, Herring & Rivara, 2014). 
One study included a prospective cohort of athletes and aimed to compare the benefits of a pre-
season lecture-based education group and a control group at a neighboring school. Outcomes 
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were measured with a concussion knowledge survey at pre-season and post-season at both high 
schools. Results of the study indicated that the education group had a slightly higher base of 
concussion symptom knowledge compared to the control school and athletes in the education 
group were as likely as the control group to continue play despite suffering a concussion. Thus, 
didactic-based concussion interventions may not be ideal for improving concussion knowledge 
and reporting among high school athletes (Kurowski, Pomerantz, Schaiper, Ho & Gittelman, 
2015). However, one study found some gains in post-season concussion knowledge from an 
educational intervention provided at the beginning of the season for men and women’s college 
soccer and basketball players (Miyashita, Timpson, Frye & Gloeckner, 2013).  
 Cournoyer & Tripp’s (2014) aforementioned study on concussion knowledge among 
high school football players also investigated access to concussion education. Findings indicated 
that 54% of athletes received concussion information from their parents and 60% had received 
education from a formal source. Importantly, 25% of the athletes surveyed reported receiving no 
concussion education at all (Cournoyer & Tripp, 2014). Among competitive equestrians, similar 
gaps are seen in access to and dissemination of concussion education. Kuhl et al. (2014) found 
that 40% of competitive equestrians were never educated on concussions and only 15% of riders 
were provided education from their trainers (Kuhl, Ritchie, Taveira-Dick, Hoefling & Russo, 
2014).  
One of the reoccurring themes mentioned in the concussion education literature is the 
disconnect between coach/athletic trainer education and the translation of this information to 
student athletes. It appears as if coaches and athletic trainers often act as the “gatekeepers” to 
concussion education and they are most likely to assume the responsibility of providing formal 
concussion education training to athletes. Many of the aforementioned studies revealed that high 
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school and college athletes primarily rely on athletic trainers and coaches rather than physicians 
or other medical staff as sources of information for concussion. Given their proximity to the 
athletes, this would in theory work well if accurate information was provided to the athletes. The 
literature suggests, however, that it is much more likely that athletes are failing to receive the 
education necessary to accurately identify and report concussive symptoms. As mentioned 
above, even in instances where coach knowledge on concussion is excellent, there still appears to 
be a significant discrepancy between coach and athlete concussion education (Chrisman et al., 
2014).  A study on comparing coach and athletic trainer knowledge of concussion symptoms and 
education found that athletic trainers were more likely to positively identify concussion 
symptoms compared to coaches, though both had difficulty recognizing subtle symptoms such as 
trouble sleeping, dizziness or personality changes (Naftel, Yust, Nichols, King & Davis, 2014).  
Communication of concussion education to student athletes also appears to not only be affected 
by coach/athletic trainer knowledge of concussion symptoms, but more strongly by their own 
personal beliefs or attitudes on concussion (Kroshus, Baugh, Hawrilenko & Daneshvar, 2015). 
Perhaps one of the largest contributing factors to the miscommunication of concussion education 
between coaches and athletes is the significant ambiguity that still surrounds the concussion 
diagnosis. King and colleagues (2014) argue that one of the largest factors responsible for the 
failure to recognize concussions by coaches or athletic trainers is confusion over the concussion 
diagnosis itself. While the Consensus Statement on Concussion in Sport is published every few 
years, it remains relatively unavailable and potentially uninterruptable to many coaches and 
athletic trainers (McCrory, Meeuwise, Aubry, Cantu, Dvorak et al., 2013). Similarly, there 
remains confusion regarding the appropriate name for mild head injury, as concussion and mild 
TBI are often use interchangeably depending on the medical specialty (i.e. sports medicine or 
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rehabilitation). Finally, the fact that concussion still has no set recovery protocol or definitive 
treatment guideline may make it difficult for coaches and athletes to understand the importance 
of acknowledging concussion symptoms.  
Efforts to improve concussion education are largely focused on coaches and athletic 
trainers, as they are often viewed as the primary point people for concussion resources among 
athletes. However, it appears that concussion education is not being disseminated well and there 
is a lack of communication regarding brain injury awareness between coaches, trainers and 
athletes. Moreover, coach and trainer knowledge can vary considerably and can be heavily 
influenced by other factors, including the coach or trainer’s own personal opinion on head injury.   
1.5.2 Military Concussion Education  
Unlike the sports medicine field, efforts to educate military staff and personnel have been 
slow and remain unsystematic. Block et al. (2014) report that efforts at TBI education have 
mostly been targeted for VA Healthcare and DoD staff directly and there is little to no standard 
education for active duty personnel or veterans. For example, only 1 in 5 veterans surveyed 
reported receiving TBI education while in the military (Block et al., 2014). This appears to be the 
only survey of its kind to investigate veteran knowledge of mild TBI symptoms. Literature 
regarding military staff knowledge of TBI symptoms remains equally scant. Watts, Gibbons & 
Kurzweil (2011) found that while military and civilian nurses rated mild TBI knowledge as very 
important, actual knowledge of mTBI symptoms was low. Moreover, nurses reported that 
although the preferred method for obtaining mTBI knowledge was shadowing other nurses, the 
most common form of education was Internet searches. There was also no difference in 
knowledge between military and civilian nurses on mTBI (Watts, Gibbons & Kurzweil, 2011).  
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Thus, similar to concussion education among athletes, concussion education is rarely 
provided to those directly at risk for brain injury in the military. Instead, it is provided to 
clinicians and staff in hopes that it may “trickle down” to veterans and active duty personnel. 
This is concerning for a number of reasons. First, research indicates that military staff may not 
have appropriate concussion education themselves. Second, there is a significant portion of 
veterans who report never once receiving any information on brain injury from any resource 
while in the military. 
  1.5.3. Public Concussion Education.  
Unsurprisingly, there has been little to no research on public education of concussion 
symptoms, despite young adults being one of the most at-risk groups for suffering concussion. In 
general, efforts to educate individuals on concussion/mTBI appear to be low priority for anyone 
not involved in athletics or the military. One publication from 2005 reported that the CDC was 
taking greater efforts at educating the public about TBI in response to two legislative acts from 
1996 and 2000. These efforts included providing updated information on the CDC’s website, 
including a TBI toolkit and translating educational materials for Spanish-speaking individuals 
(Langlois, Marr, Mitchko & Johnson, 2005). In addition, a review of the public health burden of 
TBI indicated that the CDC’s Heads Up initiative resulted in more than 4 million print resources 
and over 80 million media impressions and consequently may have helped improve concussion 
reporting among youth sports (Coronado, McGuire, Sarmiento, Bell, Lionbarger et al., 2012). 
Despite the CDC’s reported efforts at promoting TBI awareness, there has been no data on the 
effectiveness of this education strategy or whether public knowledge has increased as a result of 
their direct efforts. Ahmed et al. (2012) reported on the quality of websites providing concussion 
information, as a reported 61% of Americans regularly look online for health information. They 
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found that among the 43 websites included in the study, there was a wide variation in the quality 
of information provided and many sport federation websites did not report on the consensus 
definition of concussion. Furthermore, many websites were determined to be above a level of 
comprehension for the average layperson. Researchers instead found that a random-sample of 
concussion-related “tweets” were much more comprehensible in terms of information length and 
language complexity and were a potentially preferential method of disseminating concussion 
information to the public (Ahmed, Sullivan, Schneiders & McCrory, 2012).  
Though there have been numerous publicized efforts at increasing TBI awareness, 
outcome data regarding the effectiveness of these educational efforts are not available (Coronado 
et al., 2012). Furthermore, information seems to vary significantly in content and quality – 
especially online. Confusion and ambiguity surrounding the many TBI associations and 
resources online coupled with the lack of consensus definition on concussion and mTBI may 
make information more difficult to consume for most individuals.  
1.6 CTE Knowledge and Education 
In conjunction with the growing interest in concussion, chronic traumatic encephalopathy (CTE) 
has become of greater concern among the fields of sports and rehabilitative medicine (Gavett, 
Stern & McKee, 2011). Acknowledgement of the increased risk of developing cognitive issues 
by participating in certain sports, such as boxing, has been documented for decades. As a result, 
terms such as “punch drunk” or “slug nutty” are familiar to many even if they are unfamiliar 
with the CTE diagnosis. However, discussion and consensus on the legitimacy of the “modern” 
CTE diagnosis is rather recent (since 2005) and there remains a lack of prospective data on CTE 
as well as effective methods of recognizing and diagnosing the disease (Gavett, Stern & McKee, 
2011; Gardner, Iverson & McCrory, 2013). Consequently, a review of the literature revealed no 
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published findings on awareness of CTE symptoms among athletes, military personnel or among 
the general public. It should be noted that at the time of the literature review that the movie 
“Concussion” featuring the story of CTE and the National Football League (NFL) and several 
documentaries, including the “League of Denial” were released. Therefore, the emphasis of CTE 
in film may serve as a catalyst for increased public awareness and interest moving forward.  
1.7 Statement of the Problem 
Although concussion is a growing public health concern, knowledge of concussion symptoms as 
well as access to concussion education remains understudied. The majority of studies published 
on concussion knowledge and education relate to athletics and the subject has only recently 
become of interest following passage of mandated sport concussion reporting legislature in 
several states and increased media attention. Nevertheless, it remains unclear to what degree 
athletes actually receive and consequently retain concussion information during participation in 
school athletics. Secondly, despite the DoD and VA Healthcare System’s reported serious 
concern of incidence of TBI in military personnel, very few studies investigating 
concussion/mTBI knowledge and education in active duty personnel and veterans currently exist. 
There has only been one study that examined veteran education and knowledge of mTBI 
symptoms and no data has been published on education, training or knowledge of 
mTBI/concussion in new recruits or active duty military. Lastly, although young adults are at 
high-risk of suffering a concussion, concussion as it relates to a “general,” non-sport related 
population seems to be of little interest for most researchers. Only a handful of studies have been 
published on key topics including incidence of concussion in young adults or knowledge of 
concussion symptoms. More concerning is the lack of any study to investigate access to and 
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efficacy of concussion information for the general public, particularly high-risk groups including 
adolescents and young adults.  
 While athletes, military personnel and the general public tend to be the three populations 
mentioned in the mTBI literature, no one study has compared the quality of concussion 
information or access to educational concussion resources among the three samples.  There 
remains no information on if and how the populations differ in dissemination of educational 
materials and what are the key sources for receiving education on brain injury. Furthermore, 
differences in basic knowledge of concussion symptoms and whether certain populations with 
high exposure to head injury (e.g. athletes) would differ in knowledge from those individuals 
less-often exposed to mTBI (non-athletes or new military recruits).  
 Finally, though the body of concussion literature has grown exponentially, there is almost 
no data on CTE, specifically as it relates to knowledge of CTE symptoms. Given that the term is 
likely unfamiliar to most people, it is unclear if people are even able to define CTE or identify 
some of the hallmark symptoms. Thus, any information regarding knowledge of CTE is greatly 
needed in the literature.  
1.8 Current Study 
 The current study aims to address the several gaps in the literature mentioned above 
relating to incidence of concussion, concussion knowledge and access to concussion education. 
Because adolescents and young adults are at some of the highest risk of suffering from mTBI, 
the survey will be administered to college students. Furthermore, we will aim to recruit equal 
samples of college athletes, non-athletes and those with a military affiliation, including ROTC 
and student veterans. This inclusion of key samples will allow us to investigate several of the 
persistent questions in the concussion literature. We will be able to address the gaps in 
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concussion knowledge and education among non-athletes as well as military personnel, which 
have also yet to be published. Inclusion of non-athletes, athletes and military students will allow 
for comparison of concussion knowledge and education across groups. Previous studies have 
compared athletes and non-athletes, however no study has yet to compare athletes, non-athletes 
and students with a military affiliation. Finally, this is the first study to survey public knowledge 
of CTE causes and symptoms.  
1.9 Specific Aims and Hypotheses. 
Aim I 
To investigate knowledge of concussion symptoms, CTE symptoms, and neuromyths 
among the general college student population.  
Hypothesis I 
Students will have adequate (>50% correct) knowledge of total concussion 
symptoms. Regarding subdomains of concussion knowledge, students will 
demonstrate above average (>75% correct) identification of physical symptoms, 
but poor identification (<50% correct) of psychological, cognitive and recovery 
symptoms.  
  Hypothesis II 
Public knowledge on concussion and head injury will increase and misperceptions 
will decrease in comparison to previously published studies on concussion and 
head injury. 
Hypothesis III 
Students will have poor (<50% correct) recognition of CTE symptoms and 
causes.  
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 Aim II 
To investigate factors related to concussion knowledge and education among the general 
student population and student athletes.  
Hypothesis IV 
College students with no athletic affiliation will have lower concussion 
knowledge compared to student athletes.  
Hypothesis V 
Women will report greater concussion and CTE symptom knowledge compared to 
men.  
Hypothesis VI 
Individuals with positive history of concussion will have greater concussion and 
CTE symptom knowledge compared to those with no history of concussion.  
Hypothesis VII 
Women with positive history of concussion will have greater concussion and CTE 
symptom knowledge compared to men with history of concussion.  
  Hypothesis VIII 
Athletes who reported signing the pre-season concussion form will have greater 
knowledge of concussion and CTE symptoms compared to athletes who reported 
receiving no pre-season concussion training. 
 
Hypothesis IX 
Athletes with history of concussion will report greater comfort in reporting 
concussion compared to athletes with no history of concussion. 
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Hypothesis X 
Athletes who reported primarily receiving “formal” concussion education, such as 
from a coach, athletic trainer or physician, will have greater knowledge of 
concussion and CTE symptoms compared to athletes who reported primarily 
receiving informal concussion education (e.g. via parents, peers or via the media). 
Exploratory Analyses 
 We also included several exploratory analyses, including investigating the role of film in 
concussion and CTE knowledge. We aimed to explore the relationship between number and 
types of psychologically related films on concussion knowledge, including the recently released 
film “Concussion” (2015). Moreover, although concussion and CTE knowledge and concussion 
education among military personnel was one of our original primary interests, there was a 
significant discrepancy in the number of individuals who identified as athletes, non-athletes and 
military personnel. A total of 29 individuals identified as current military personnel, and were 
part of the local Army ROTC. Thus, statistical comparisons between concussion knowledge and 
education could not be made with this group. However, concussion knowledge among active 
military personnel has yet to be reported in the literature. Therefore, we provided descriptive 
information on concussion education, concussion knowledge, CTE symptom knowledge and 
identification of neuromyths among current military personnel.  
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CHAPTER 2: METHODS 
2.1 Participants 
A total of n=350 undergraduate students completed the online concussion survey. Participants 
were members of a small private university in the northeast that does not include football within 
its roster of collegiate athletics. The sample was comprised of n=153 self-reported college 
athletes and n=111 self-reported non-athletes. A total of 57 participants did not identify whether 
they participated in college athletics. These 57 participants were not included in comparison of 
college athletes vs. non-athletes, but were included in analyses that reported the total young adult 
sample. A total of n=4 participants identified as both ROTC and a student athlete, while n=24 
students identified as both ROTC and non-athletes. Participants who identified as members of 
ROTC (n=29) were excluded from main analyses, but they were included in exploratory analyses 
investigating knowledge of concussion/mTBI in military personnel. Thus, the ROTC subgroup 
was not included in our total undergraduate sample (n=321) for main analyses, but will be 
represented in analyses investigating concussion knowledge base among different college 
subsamples. Participants were required to be between the ages of 18 and 30 years old. An upper 
age limit of 30 was selected so as to accurately reflect a “young adult” sample, as well as to 
minimize over-exposure to concussion or traumatic brain injury knowledge or education. To 
participate in the study, students were required to be a current undergraduate student and be able 
to consent and complete the online survey in English.     
2.2 Measures 
 Students completed a 66-item online survey that took approximately 15 minutes to 
complete (see Appendix A). The survey asked students to respond to a variety of questions 
relating to demographics, participation in high school, collegiate and club-level sports as well as 
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current or previous military affiliation. It also included questions related to access, quality and 
types of education resources surrounding concussion and brain injury. The survey concluded 
with several true/false items relating to concussion and CTE symptoms, concussion recovery and 
brain injury myths. 
2.3 Procedure 
Students were asked to complete the 15-minute online survey, either via their computer 
or mobile device. Compensation for the study included extra credit points through the online 
SONA system, only if the participant was currently enrolled in a psychology class. While the 
majority of students received extra credit for their participation, many students, especially 
student athletes and military personnel, did not receive any compensation for participation in the 
study. However, all students received their score on questions relating to identifying concussion 
and CTE symptoms at the end of the survey, with the goal of promoting brain injury awareness.  
Criteria to participate in the study required that participants were students between 18 and 30 
years old, were a student athlete, were student military affiliate, or were a student who wanted to 
contribute to the education of concussion symptom knowledge. Exclusion criteria included 
providing invalid responses to the survey and completing the survey in less than 2 minutes time.  
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CHAPTER 3: RESULTS 
This study examined information on knowledge of concussion and CTE symptoms as well as 
information related to concussion incidence, comfort reporting symptoms, concussion education 
and differences in concussion knowledge among several subgroups of young adults. The results 
section begins with a description of the sample and subsamples, followed by primary findings for 
Aim I, Aim II and our exploratory aims. Descriptive information on concussion and CTE 
symptom identification as well as identification of concussion and brain injury myths among the 
total sample are presented. Next, factors related to public knowledge of concussion and CTE 
symptoms (e.g. concussion history, sex, and athlete status) are discussed, followed by findings 
related to concussion education resources for the general public. We then provide a more in-
depth analysis of the above-mentioned factors on concussion and CTE knowledge among 
athletes specifically, in addition to related questions (e.g. comfort reporting symptoms and 
signing a pre-season concussion form) specific to athletes. Similar to the public education 
results, we provide a more thorough review of concussion resources and access to concussion 
information for athletes at the high school and collegiate levels. Correlates of concussion 
knowledge including film knowledge and demographic factors are also discussed. The results 
section concludes with our exploratory analysis of concussion and CTE knowledge, access to 
education and identification of neuromyths among the ROTC sample. Although group size 
differences did not allow for statistical comparison between ROTC students, athletes and non-
athletes, ROTC student knowledge of concussion/mTBI has yet to be reported, and thus is a 
significant and relevant contribution to the literature.  
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3.1 Sample Characteristics  
The final undergraduate sample was comprised of a total of 350 participants, with n=155 athletes 
(44.3% of total sample), n=111 self-identified non-athletes (31.7% of total sample) and n=29 
ROTC members (8.3% of total sample).  The athlete group included individuals who responded 
“yes” to the statement “I participate(d) in university or college-level (non club sports) organized 
athletics.” Non-athletes included those who responded “no” to the aforementioned statement.  A 
total of 57 participants did not identify their athletic affiliation. These 57 participants were not 
included in comparison of college athletes vs. non-athletes, but were included in statistics that 
reported the total young adult sample. Moreover, students who were affiliated with ROTC were 
excluded from comparative analyses due to group size differences, but were included in 
exploratory analyses. Thus, while the ROTC subsample is reflected in the total undergraduate 
sample mentioned above with n=350, the majority of our main analyses only include non-ROTC 
students. The non-military affiliated undergraduate sample was n=321, with 47.7% (n=155) of 
students identifying as athletes, 34.6% (n=111) identifying as non-athletes and 17.8% of students 
(n=57) not identifying their athletic affiliation.  
An estimated 37.2% of the total young adult sample (n=350), including athletes, non-
athletes and ROTC, was male, with a mean age of 20.44 years (SD=2.06), a median age of 20.00 
years and age range from 18 to 29 years old. Regarding ethnicity, 64.9% identified as Caucasian, 
12.2% as Asian or East Asian, 5.6% as Black, Afro-Caribbean or African American, 5.6% as 
South Asian or Indian American, 3.7% as Latino or Hispanic, 1.6% as Middle Eastern or Arab 
American and 0.5% as Native American. A total 5.9% of students replied “other” or “preferred 
not to answer.” Average years of education were measured to be 14.51 years (SD=1.33). Among 
the total sample, 22.3% of students identified as psychology majors. Table 1 below includes 
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ethnic breakdown for the total sample mentioned above, as well as for subsamples of athletes, 
non-athletes and ROTC students.  
Table 1: Demographics of Young Adult Sample 
 Total Sample 
(n=350) 
Athletes  
(n=155) 
Non-Athletes  
(n=111) 
ROTC  
(n=29) 
Sex 37.2% male 32.7% male 35.1% male 86.2% male 
Caucasian 64.9% 78.4%*** 45.9%*** 82.8% 
Black/Afro-
Caribbean/ 
African American 
5.6% 4.6% 10.8% 0% 
Asian or East 
Asian 
12.2% 5.2%*** 20.7%*** 10.3% 
South Asian or 
Indian American 
5.6% 1.9%* 7.2%* 3.4% 
Latino or Hispanic 3.7% 3.3% 5.4% 3.4% 
Middle Eastern or 
Arab American 
1.6% 0% 1.8% 0% 
Native American 
or Alaskan Native 
0.5% 1.3% 0% 0% 
Other  3.2% 3.9% 3.6% 0% 
Preferred not to 
answer 
2.7% 1.3% 4.5% 0% 
Note: *=p < .05; ** = p < .01; ***p < .001 
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 A series of chi-square tests revealed that athlete and non-athlete groups did not differ by 
sex, X2 (2, N=264) = 0.87, p = .64, or year in school, X2 (5, N=264) = 13.39,  p = .07. However, 
the two groups significantly differed in ethnic/racial makeup, X2 (8, N=264) = 38.77,  p < .001. 
Differences in ethnicity between athletes and non-athletes, including unequal proportions of 
those who identified as Caucasian, Asian/East Asian and South Asian/Indian American are noted 
in Table 1 above. While the college athlete sample was comprised of a disproportionate number 
of individuals who identified as Caucasian, the non-athlete group was disproportionately high in 
the number of individuals who identified as Asian or East Asian. Independent samples t-test 
indicated that athletes (M=20.06 years, SD=1.38) and non-athletes (M=20.32 years, SD = 2.13) 
did not significantly differ in age, t(262) = -1.22, p = 0.25. Although the ROTC group (n=29) 
was not used in comparison analyses, it should be noted that the group was comprised of a large 
majority of males who identified as White or Caucasian. The ROTC group did not differ 
significantly from the remainder of the college student population (athletes and non-athletes) 
regarding ethnicity, X2 (8, N=350) =6.55, p = .56 but did significantly differ in sex distribution 
X2 (8, N=350) = 33.59, p <.001, and was comprised of a significantly higher proportion of males 
compared to athletes and non-athletes.  
3.2 Public Knowledge of Concussion, CTE and Brain Injury Myths  
One of the major aims of this study was to report public knowledge of concussion and 
CTE symptoms as well as neuromyths surrounding brain injury. We begin with a descriptive 
information related to the public’s identification of concussion symptoms and symptom domains, 
followed by identification of CTE symptoms and symptom domains and finally present findings 
related to the public’s identification of common brain injury myths.   
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3.2.1 Identification of Concussion Symptoms 
A primary objective of this study was to contribute to the literature regarding public 
knowledge of concussion symptoms. Our first hypothesis posited that respondents would have 
>50% knowledge of total concussion symptoms, >75% correct identification of physical 
symptoms and <50% correct identification of psychological, cognitive and recovery concussion 
symptoms. To answer these questions, participants were asked to respond to a number of 
statements and symptoms, ranging from “true” to “probably true” and “probably false” to “false” 
for concussion. Percentages related to endorsement of the total sample’s summed true/probably 
true and false/probably false responses to concussion symptom domains (Table 2) and individual 
concussion symptoms (Table 3) are included below.  
Table 2: Total Sample Identification of Concussion Symptom Domains 
 Total Sample (n=321) 
Physical Concussion Symptoms (Maximum 12) 8.46 (1.56) 
70.5% correct 
Psychological Concussion Symptoms (Maximum 5) 2.61 (0.98) 
52.2% correct 
Cognitive Concussion Symptoms (Maximum 7) 4.51 (1.00) 
64.4% correct 
Recovery Concussion Symptoms (Maximum 8) 5.38 (1.49) 
67.4% correct 
Total Concussion Symptoms (Maximum 32) 20.96 (3.12) 
65.5% correct 
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Table 3: Percentage of Participants Who Correctly Identified Concussion Symptoms 
 % Correct 
Total Sample (n=321) 
Common symptoms of a concussion include:  
Dizziness (Physical) (T) 99.0%  
Headache (Physical) (T) 98.2%  
Drooling (Physical) (F) 62.7%  
Visual problems or light sensitivity (Physical) (T) 97.5%  
Trouble controlling bladder or bowel (Physical) (F) 71.6%  
Hearing problems (Physical) (T) 79.5%  
Nausea/vomiting (Physical) (T) 93.4%  
Shuffling walk (Physical) (F) 28.1%  
Fatigue or loss of energy (Physical) (T) 89.2%  
Changes in taste or smell (Physical) (T) 48.1%  
Tremors/shaking (Physical) (F) 36.7%  
Weakness on one side of the body (Physical) (F) 41.1%  
Nightmares (Psychological) (F) 59.8%  
Feeling irritable (Psychological) (T) 70.9%  
Racing thoughts (Psychological) (F) 40.8%  
Feeling sad or depressed (Psychological) (T) 62.6%  
Trouble concentrating (Cognitive) (T) 97.5%  
Slowed reaction time (Cognitive) (T) 95.0%  
People who have a concussion/mTBI:  
Can completely forget who they are (Psychological) (F) 29.8%  
Do not experience wild mood swings (Psychological) (T) 26.6%  
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Can forget people they’ve known for years (Cognitive) (F) 32.9%  
Have more trouble remembering things after their injury than 
before (Cognitive) (T) 
89.3%  
Have more trouble with spelling than before (Cognitive) (F) 25.0%  
Lose items around the house (Cognitive) (T) 81.7%  
Typically recover fully (Recovery) (T) 60.5%  
Would not benefit from medications to improve mood 
(Recovery) (F) 
62.7%  
Are more likely to experience another brain injury (Recovery) 
(T) 
82.3%  
Usually return to work (Recovery) (T) 87.0%  
Often qualify for disability (Recovery) (F) 61.4%  
Cannot live alone (Recovery) (F) 81.7%  
Typically show symptoms that worsen over time (Recovery) (F) 49.0%  
Can always be diagnosed with a brain scan (Recovery) (F) 54.8%  
 
  When viewing subdomain and total scores presented in Table 2 above, it is clear that 
students had greater knowledge than expected regarding psychological, cognitive and recovery 
concussion symptom knowledge, with all domains above 50% correct symptom recognition. 
However, physical symptom knowledge was below expectation, with only approximately 70% 
correct symptom identification. Total concussion knowledge was within expectation and greater 
than 50% correct symptom identification. While global scores generally yielded higher-than-
expected concussion knowledge, review of individual questions presented in Table 3 indicated 
significant gaps in knowledge pertaining to particular areas of concussion symptoms. While the 
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total sample had little difficulty identifying common physical symptoms of concussion (e.g. 
headache, dizziness and nausea), the majority of participants also incorrectly identified one-sided 
body weakness, tremors/shaking, shuffling walk and drooling as legitimate concussion 
symptoms. Moreover, respondents also made significant errors in amnesia-related concussion 
symptoms, incorrectly identifying symptoms such as “people can forget who they are” or 
“someone can forget people they have known for years” as true concussion symptoms.  
Psychological correlates of concussion were also an area of weakness for most participants; a 
majority of students identified wild mood swings, racing thoughts and nightmares as part of the 
concussion sequelae. In contrast, the majority of participants correctly identified recovery 
symptoms and cognitive-related symptoms, with the exception of participants incorrectly 
identifying increased post-concussive spelling errors as a true symptom. The number of 
participants who identified that concussion symptoms worsen over time was approximately 
evenly split between those who reported the symptom as true or probably true versus probably 
false or false.  
 In sum, our first hypothesis was partially supported, as students had >50% correct 
symptom identification for total concussion symptoms. While subdomain scores did not support 
our hypothesis that correct physical symptom identification would be >75% while correct 
cognitive, recovery and psychological symptoms would be <50%, review of individual 
concussion symptom questions highlighted several gaps in concussion knowledge. Areas of 
weakness (<50% correct identification) included incorrect endorsement of serious psychiatric 
symptoms (e.g. racing thoughts), incorrect endorsement of serious neurological symptoms (e.g. 
shuffling walk or one-sided weakness), and poor identification of cognitive symptoms (e.g. 
difficulty with spelling post-injury). Thus, it is clear that considerable gaps in public knowledge 
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of concussion symptoms continue to persist, particularly related to post-traumatic amnesia, 
immediate physiological changes, and cognitive and psychiatric sequelae. 
3.2.2 Knowledge of Concussion and Brain Injury Myths  
Our second hypothesis posited that public knowledge of concussion/mTBI would 
increase and misperceptions would decrease since original publication of seminal 
concussion/TBI knowledge studies. To analyze this hypothesis, we descriptively compared 
response values for four questions pertaining to concussion knowledge and myths in our study 
among the total young adult sample (n=321) to previous concussion literature on public 
knowledge of TBI. Our first question asked “How long do you believe a person with concussion 
and/or mTBI will experience symptoms?”  Table 4 below includes responses from our sample, as 
well as responses from Block et al.’s (2014) study that first asked the question to both veterans 
and their family members. As demonstrated in Table 4, our sample had concussion duration 
knowledge that was adequate, with 62.7% of students correctly identifying a recovery timeline 
between 0 and 12 weeks. Furthermore, our sample knowledge was considerably higher than both 
previously recorded veteran and veteran family knowledge on concussion/mTBI recovery 
timelines.  
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Table 4: Concussion Duration Knowledge  
 Total Sample 
(n=321) 
 
Block et al. 
(2014)  
Veterans 
(n=100) 
Block et al. 
(2014) 
Family 
(n=46) 
How long do you believe a person 
with concussion and/or mTBI will 
experience symptoms? 
 
   
0-3 weeks (T)    61        19.4% 2      2.1% 4      8.7% 
1-2 months (T)    85         27.1% 2      2.1% 1      2.2% 
2-3 months (T)    52         16.2% 3      3% 5      10.9% 
3 months – 6 months (F)    43         13.7% 7      7%       0      0% 
6 months – 1 year (F)    38         10.8% 24      24% 7      15.2% 
1 – 2 years (F)  15         4.8% 9      9%      7      15.2% 
Greater than 2 years (F)  27         8.0% 48      48% 22      47.8% 
Total Correct 62.7%  7.2% 21.8% 
Note: Bold denotes correct answers.  
Our second knowledge question pertained to public knowledge of the definition of 
concussion versus mild traumatic brain injury (mTBI). Again, similar to our last question, we 
present results our sample’s knowledge on the definition of concussion/mTBI contrasted against 
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Block et al.’s (2014) findings in Table 5 below. Although the question was asked slightly 
differently between the two studies, our sample had 56.1% correct endorsement of concussion 
and mTBI being the same construct, while Block et al. (2014) found that only 29.5% of veterans 
and only 28.0% of veteran family and friends correctly responded that concussion and mTBI 
were the same construct. 
Table 5: Definition of Concussion 
 Total Sample 
(n=321) 
 
Block et al. 
(2014)  
Veterans 
(n=100) 
Block et al. 
(2014) 
Family 
(n=46) 
A mild traumatic brain injury is:    
a) less severe than concussion 10.8%  17.2% True 10.0% True 
b) more severe than concussion 33.1% 80.4% True 81.3% True 
c) the same thing as concussion   56.1% 29.5% True 28.0% True 
Note: Bold denotes correct response. 
 Our third and fourth questions included persistent TBI myths first mentioned in Gouvier, 
Prestholdt & Warner’s 1988 study on public knowledge of TBI. Surprisingly, a majority of our 
young adult sample (71.3%) incorrectly endorsed “After a concussion/head injury, people can 
forget who they are and not recognize others, but can be perfectly normal in every other way,” as 
true. Regarding the question, “Sometimes a second blow to the head can help a person remember 
things that were forgotten,” 23.6% of our sample incorrectly identified the myth as true. 
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Comparison of our findings against previous studies that asked this question [Gouvier et al. 
(1988) & Guilmette & Paglia (2004)] is presented in Table 6 below.  
Table 6: Endorsement of Common Brain Injury Myths  
 Total Sample  
 
(n=321) 
% Correct 
 
Gouvier et al. 
(1988) 
(n=221) 
% Correct 
Guilmette & 
Paglia (2004) 
(n=179) 
% Correct 
After a concussion/head injury, 
people can forget who they are and 
not recognize others, but can be 
perfect in every other way. (F) 
 
28.6% 
 
17.5% 
 
11-25% 
Sometimes a second blow to the 
head can help a person remember 
things that were forgotten. (F) 
76.4% 54.3% 54.3-62.4% 
 
 In sum, our second hypothesis was partially supported. While our sample demonstrated 
significantly greater knowledge in concussion recovery time and the definition of concussion 
compared to previous studies, the sample also indicated significant gaps in knowledge related to 
common brain injury myths including post-traumatic amnesia and the “second blow to the head” 
myth. Endorsement rates of these myths among our sample fell within the margin of error 
compared to previous studies that asked these questions, and thus indications that knowledge has 
improved over the last 30 years should be interpreted with caution.  
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 3.2.3 Identification of CTE Symptoms 
In addition to identification of concussion symptoms and knowledge, we also aimed to 
investigate the level of knowledge related to CTE symptoms, causes and diagnosis among young 
adults. For our third hypothesis, we hypothesized that the total young adult sample (n=321) 
would have poor (<50% correct symptom identification) knowledge of CTE symptoms. To 
answer our third question, we reported total and subdomain CTE identification scores (Table 7) 
as well as individual CTE questions related to symptoms, causes and diagnosis (Table 8).  
Table 7: Correctly Identified CTE Subscale Items 
 Total Sample (n=321) 
CTE Symptoms  
(Maximum 4) 
2.97 (0.80) 
74.2% correct 
CTE Causes  
(Maximum 5) 
3.32 (0.93) 
66.4% correct 
CTE Diagnosis  
(Maximum 4) 
2.74 (0.75) 
68.5% correct 
Total CTE Symptoms  
(Maximum 13) 
9.03 (1.78) 
69.5% correct 
Note: * = significance at the p < .05 level 
 
 
 
 
 
 
 
 42
Table 8: Percentage of Participants Who Correctly Identified CTE Symptoms 
 % Correct 
Total Sample  
(n=321) 
Symptoms of CTE can be witnessed immediately 
following a concussion (F) 
41.8%  
It can only take one blow to the head to cause 
symptoms of CTE (F) 
30.0%  
Symptoms of CTE include memory loss, confusion 
and impaired judgment (T) 
97.8%  
Wearing a helmet can prevent you from getting CTE 
(F) 
35.1%  
It takes several years or decades for symptoms of CTE 
to emerge (T) 
61.0%  
Only professional athletes are diagnosed with CTE (F) 89.1%  
CTE can cause changes in personality or judgment 
abilities (T) 
96.2% 
CTE is caused by repetitive blows to the head (T) 91.4%  
CTE can be caused by repeated whiplash (T) 90.4%  
CTE goes away as soon as you stop playing contact 
sports (F) 
90.1%  
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After CTE is diagnosed, it usually gets worse (T) 63.3%  
You need to be knocked out (lose consciousness) to 
suffer from CTE (F) 
85.0%  
CTE can only be diagnosed by looking at brain tissue 
after someone dies (T) 
31.3%  
 
Contrary to our expectation that young adults would have poor global knowledge of CTE 
(Hypothesis II), the mean number of correctly identified symptoms across the total sample was 
M=9.03 symptoms (SD = 1.79) out of a total 13 symptoms, which equates to approximately 69% 
correct symptom identification. Similarly, breakdown of CTE knowledge subdomains indicated 
>50% knowledge for questions related to symptoms, causes and diagnosis. However, similar to 
breakdown of individual concussion questions, there were significant gaps in knowledge related 
to specific CTE questions. For example, more than half of respondents reported that symptoms 
of CTE could be witnessed immediately following a concussion, and 70% of participants 
incorrectly indicated that CTE could be caused by just one blow to the head. Furthermore, there 
were gaps in knowledge related to prevention of CTE, with a majority of our sample believing 
that CTE could be prevented by wearing a helmet.  Finally, there was poor recognition of the 
process surrounding a formal CTE diagnosis, as only 31% of participants reported that CTE 
could only be diagnosed post-mortem. In contrast, students had excellent knowledge for the 
personality and cognitive changes associated with CTE.  
 When asked basic questions about the definition of CTE, 91.9% of participants correctly 
identified that it was a progressive neurodegenerative disease found in people with a history of 
repetitive brain trauma. However, only 60.1% of participants responded that it was a disease that 
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can affect professional football players and even fewer (56.1%) responded that CTE could affect 
professional boxers.  
 Therefore, our third hypothesis was partially supported. While students had >50% 
symptom identification for global CTE symptom identification, there were areas of knowledge 
weakness when investigating individual CTE questions. Specifically, students had considerable 
difficulty with understanding how CTE differed from concussion, how CTE was diagnosed and 
what measures may prevent development of the disorder.  
To summarize, our first aim was to report knowledge of concussion and CTE symptoms 
as well as concussion myths among the young adult sample. Hypothesis I was partially 
supported, as students had >50% correct symptom identification for total concussion symptoms. 
While subdomain scores did not support our hypothesis that correct physical symptom 
identification would be >75% while correct cognitive, recovery and psychological symptoms 
would be <50%, review of individual concussion symptom questions highlighted several gaps in 
concussion knowledge. There was widespread endorsement of post-traumatic amnesia, and the 
majority of young adults endorsed symptoms of forgetting one’s identity or familiar people post-
concussion.  Results also indicated that while students were able to identify common post-
concussive cognitive symptoms such as confusion or short-term memory difficulties, they also 
incorrectly endorsed symptoms such as spelling issues that were inconsistent with a mild brain 
injury. Areas of weakness included incorrect endorsement of serious psychiatric symptoms (e.g. 
racing thoughts) that were more reflective of disorders such as PTSD or bipolar disorder, 
incorrect endorsement of serious neurological symptoms (e.g. shuffling walk, tremors or one-
sided weakness) consistent with diagnoses of Parkinson’s disease or stroke, and poor 
identification of cognitive symptoms (e.g. difficulty with spelling post-injury) consistent with 
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learning disorders. It is evident that areas of concussion knowledge among the public are 
considerably lacking, particularly related to post-traumatic amnesia, immediate physiological 
changes, and cognitive and psychiatric sequelae. Hypothesis II suggesting that public knowledge 
of concussion/mTBI would increase and misperceptions would decrease since original 
publication of seminal concussion/TBI knowledge studies was partially supported. Results 
indicated that, in general, knowledge of recovery timelines and brain injury terminology was 
adequate, with response totals between 50% and 65% correct 
Similar to our first hypothesis, Hypothesis III was partially supported. Contrary to our 
expectation of <50% symptom knowledge, 69% of CTE symptoms were identified correctly. 
While this was above expectation, it is clear that there are still significant gaps (<50% correct 
symptom identification) in conceptualization and understanding of CTE. Specifically, the 
greatest number of identification errors related to causes of CTE, with the majority of students 
reporting that CTE could be caused by one blow to the head and could be totally prevented by 
wearing a helmet. There was also some error in understanding of CTE sequelae, with 
approximately half of students indicating that symptoms of CTE could be witnessed immediately 
following concussion. 
3.3 Factors Related to Concussion and CTE Symptom Knowledge and Education  
In addition to providing information on concussion, CTE and brain injury myth 
identification among the total sample, we aimed to investigate factors related to greater symptom 
knowledge among relevant subgroups. In this section, we begin by addressing potential variables 
such as athlete status, history of concussion and sex on concussion and CTE knowledge among 
the general public. This is followed by a review of educational resources found to be the most 
relevant to our young adult sample. Next, we address factors specific to college athletes, 
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including concussion training and education, signing a pre-season concussion acknowledgement 
form, comfort reporting concussion symptoms and history of sport-related concussion. Similar to 
the reporting of public education resources, we also provide information on access to concussion 
education for athletes at both the high school and collegiate level.   
3.3.1 Factors Related to Public Knowledge  
  We aimed to investigate the role of athlete status, concussion history and sex on 
concussion and CTE symptom identification among the young adult sample. Hypothesis IV 
suggested that athletes would have greater concussion and CTE symptom knowledge compared 
to non-athletes. Hypothesis V posited that women had greater CTE and concussion symptom 
knowledge than men, while Hypothesis VI hypothesized that individuals with a positive history 
of concussion would have greater concussion and CTE knowledge compared to individuals with 
negative history. Hypothesis VII suggested that women with positive history of concussion 
would have greater concussion and CTE symptom knowledge compared to men with history of 
concussion. To analyze the impact of these variables on concussion and CTE knowledge, we 
conducted six sets of 2x2x2 factorial ANOVAs with Bonferroni correction to understand the 
interaction between athlete status (athlete vs. non-athlete), sex (male and female), and 
concussion history (positive and negative concussion history) on physical symptom knowledge, 
psychological symptom knowledge, recovery knowledge, cognitive symptom knowledge, total 
concussion symptom knowledge and total CTE symptom knowledge.  Results of the ANOVAs 
indicated no significant main effects of concussion history, sex or athlete status for total 
concussion knowledge scores, total CTE knowledge scores, physical concussion symptom 
knowledge, recovery symptom knowledge, or cognitive symptom knowledge. However, there 
was a main effect of concussion history on psychological concussion knowledge scores [F (1, 
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241) = 4.29, p < .01], such that those with positive concussion history yielded higher 
psychological symptom knowledge (M=2.88, SD=0.81) compared to those without concussion 
history (M=2.46, SD=0.98). There were no interaction effects for athlete status, sex or 
concussion history for any of the six ANOVAs. Comparison of concussion and CTE knowledge 
across subdomains between those with and without concussion history is presented in Table 9 
below.  
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Table 9: Concussion History and Correct Identification of Concussion and CTE Symptoms 
 Negative Concussion 
History  
(n=192) 
Positive Concussion 
History 
(n=49) 
Physical Concussion Symptoms (Maximum 12) 
 
8.44 (1.49) 8.63 (1.32) 
Psychological Concussion Symptoms 
(Maximum 5) 
2.46 (0.98)** 2.88 (0.81)** 
Cognitive Concussion Symptoms (Maximum 7) 4.39 (0.94) 4.43 (0.87) 
Recovery Concussion Symptoms (Maximum 8) 5.45 (1.44) 5.24 (1.51) 
Total Concussion Symptoms (Maximum 32) 20.75 (2.89) 
 
21.18 (2.57) 
Total CTE Symptoms  
(Maximum 13) 
8.93 (1.72) 
 
9.02 (1.85) 
 
Note: *=significance at the p < .05 level, ** =significance at the p < .01 level, *** = significance 
at the p < .001 level 
In sum, hypotheses IV, V and VII were not supported, while hypothesis VI was partially 
supported. There was a significant main effect of concussion history on psychological symptom 
knowledge, such that concussion history yielded statistically higher correct psychological 
symptom identification. However, there were no main effects of concussion history on any of the 
other concussion or CTE domains. Similarly, there were no significant interaction effects for any 
of the six ANOVAs.  
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3.3.2 Public Concussion Education 
The young adult sample was asked to identify concussion and CTE education resources 
they found to be the most relevant to their current concussion knowledge. Across the total 
sample, the most relevant source of concussion information was physicians or other healthcare 
providers (16.3%), followed by websites (10.7%) and documentaries (10.1%). Of note, coaches 
were found to be the least relevant source of concussion education among the general public, 
with only 0.6% of participants noting coaches as most relevant. The full list of concussion 
education resources is listed in Table 10 below.  
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Table 10: Concussion Resources Among General Public 
 Informal or 
Formal? 
Percentage 
1. Physicians and other healthcare 
providers 
Formal 16.3% 
2. Websites Informal 10.7% 
3. Documentaries Informal 10.1% 
4. Online concussion training program  Formal 8.5% 
5. Peers or teammates  Informal 7.3% 
6. Printed educational materials on 
concussion such as flyers 
Formal  7.0% 
7. Books/Magazines Informal 7.0% 
8. Parents Informal 6.2% 
9. In-person concussion training program Formal 4.5% 
10.  Movies Informal 4.2% 
11. Social media Informal 3.7% 
12.  Athletic Trainers Formal 3.1% 
13. Other sources Informal 3.1% 
14. Youtube Informal 2.5% 
15. Television Shows Informal 2.3% 
16. Televised News Informal 2.0% 
17. Radio shows or podcasts Informal <1% 
18. Coaches Formal <1% 
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Thus, findings indicated that young adults rated both formal and informal sources of 
concussion information as important, placing the greatest importance on websites, physicians 
and documentaries. In contrast, information garnered from coaches and athletic trainers were 
deemed to be less important, as were broadcasted sources such as televised news, shows and 
radio programs.  
3.3.3 Factors Related to Athlete Knowledge  
In addition to identifying factors that related to general young adult knowledge of 
concussion and CTE symptoms, we also aimed to identify factors relevant to concussion 
knowledge among the athlete population specifically.  
For hypothesis VIII, we hypothesized that CTE and concussion global and subscale 
scores would be the highest among college athletes who reported signing the mandatory pre-
season concussion acknowledgement form (n=93; 60.8% of athletes), compared to college 
athletes who did not report signing the form (n=23; 15.0% of athletes) or did not recall signing 
the form (n=36; 23.5% of athletes). Results of a one-way ANOVA indicated that there were no 
significant differences among the three athlete groups in CTE knowledge [F (2, 146) = 0.41, p = 
.66]. Similarly, the three athlete groups did not significantly differ in physical concussion 
symptom knowledge [F (2, 149) = 1.61, p = 0.20], psychological symptom knowledge [F (2, 
149) = 0.89, p = 0.41], cognitive symptom knowledge [F (2, 149) = 0.82, p = 0.39], recovery 
symptom knowledge [F (2, 149) = 0.91, p = .40] or global concussion knowledge [F (2, 149) = 
0.11, p = .89]. Thus, hypothesis VIII was not supported.  
To address hypothesis IX that suggested athletes with history of concussion would 
indicate greater comfort in reporting incidence of concussion compared to athletes with no 
history of concussion injury, we used independent-samples t-test to compare self-reported 
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comfort scores in reporting concussion symptoms to an authority figure among college athletes 
who did and did not report history of concussion. Results of the independent samples t-test 
indicated no significant difference in comfort scores between college athletes with and without 
history of concussion, t (61.39) = .47, p = 0.64. As such, hypothesis IX was not supported.  
 Similar to analyses conducted for the general student population, we aimed to investigate 
the influence of variables of sex and concussion history, as well as concussion education source 
(a variable unique to student athletes) on concussion and CTE symptom knowledge. Hypothesis 
X posited that college athletes who reported formal education resources as most relevant to their 
concussion education (n=64) would score higher on concussion and CTE knowledge scores 
compared to athletes who primarily reported receiving informal concussion education (n=64).  
When concussion history and sex were not accounted for in statistical comparison, results 
of a one-way ANOVA with Bonferroni correction between identified formal and informal 
sources of concussion education among athletes revealed no significant differences in CTE 
knowledge, cognitive symptom knowledge or recovery symptom knowledge. However, there 
were significant differences in total concussion symptom knowledge between formal and 
informal concussion education resources. [F(5, 115) = 2.36, p = 0.05]. Formal in-person 
concussion training yielded the highest total concussion knowledge scores (M=24.00, 
(SD=1.26), while physician or other healthcare provider information yielded the lowest 
knowledge scores (M=19.20, SD=1.55). There was also a significant difference in physical 
concussion knowledge scores among formal education resources [F(5, 115) = 3.02, p = 0.01], 
with in-person concussion training again yielding the highest physical symptom knowledge score 
(M=10.50, SD=1.05) and physician information yielding the lowest score (M=8.00, SD=0.82). 
Finally, there was a significant difference in psychological concussion symptom knowledge [F(5, 
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115) = 2.38, p = 0.04]. Interestingly, information from athletic trainers yielded the highest 
knowledge scores for psychological concussion symptoms (M=3.00, SD=0.97) while physicians 
yielded the lowest (M=2.00, SD=1.05).  
Like analyses conducted among the total young adult sample, we then conducted six 
separate factorial ANOVAs (2x2x2) with Bonferroni correction, accounting for primary 
concussion education source (formal or informal), sex (male or female) and concussion history 
(positive or negative concussion history) on concussion and CTE symptom knowledge for each 
of the six concussion score domains (total concussion knowledge, total CTE knowledge, physical 
symptom knowledge, psychological symptom knowledge, cognitive symptom knowledge and 
recovery symptom knowledge). Results indicated no significant main effects for any of the six 
concussion and CTE domains. Moreover, there were no interaction effects for the ANOVAs on 
total concussion knowledge, physical symptom knowledge, cognitive symptom knowledge or 
psychological symptom knowledge. However, there were significant interaction effects of 
(concussion history) x (sex) on recovery symptom knowledge among athletes [F (1, 120) = 6.17, 
p = .01], such that male athletes with history of concussion had the highest recovery symptom 
knowledge (M=5.83, SD=0.41), followed by female athletes without history of concussion 
(M=5.70, SD=0.19), male athletes without history of concussion (M=5.42, SD=0.28) and female 
athletes with history of concussion (M=4.60, SD=0.30). An interaction effect between 
concussion education source x sex x concussion history was trending towards significance [F (1, 
120) = 3.90, p=.05]. Results indicated that males with positive concussion history and who 
indicated formal concussion sources as the most relevant to concussion knowledge yielded the 
highest recovery symptom knowledge, while women with positive concussion history and 
informal concussion sources yielded the lowest.  
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  3.3.4 Athlete Concussion Education  
The survey also included questions related to history of concussion, sources of informal 
and formal concussion resources and comfort reporting concussion symptoms for both high 
school and college athletes. Although several studies have reported on incidence of concussion 
among high school and college athletes, few have reported on incidence of concussion reporting, 
comfort reporting symptoms and comfort identifying symptoms in either themselves or a 
teammate/peer. Furthermore, a growing interest among concussion researchers is concussion 
education. Several studies have investigated relationships between sources of concussion 
education, including coaches, athletic trainers, physicians and parents. However, this is the first 
study to incorporate several formal (e.g. athletic trainers) and informal (e.g. peers, parents or 
websites) sources of concussion education for athletes at both the high school and collegiate 
level. No study to date has reported on the popularity of concussion information resources, or has 
identified which sources are identified to be the most relevant or important among athletes. As 
such, we include descriptive information regarding concussion incidence, reporting and sources 
of information for both self-identified high school and college athletes.  
High School Sport Concussion  
While not the main focus of this study, the concussion survey included several questions 
related to participation in high school athletics, including percentage of students engaged in high 
school sports, percent students who suffered a concussion related to high school sports, number 
of concussions, the percentage of students who reported receiving formal and informal 
concussion education in high school and the percentage of students who reported taking pre-
season concussion training and cognitive testing. These questions were included to address 
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questions related to the influence of concussion laws and mandated reporting at the high school 
athletic level.  
 Results indicated that a significant majority (76.6% of students) reported participating in 
high school athletics. Among students who reported playing high school sports, some of the most 
common sports included swimming (10.6%), basketball (9.3%), crew (8.5%) and soccer (8.1%). 
Of note, approximately 40% of college athletes identified playing an “other” sport in college not 
included in the drop-down list provided in the survey. Qualitative analysis indicated that some of 
the most common sports included cross-country, track and field, volleyball and cheerleading. Of 
note, these athletes were still included in the college athlete sample.  
 Information regarding high school concussion incidence and reporting behaviors are 
included in Table 11 below. Regarding incidence of concussion, 18.3% of students reported 
suffering from concussion as a result of engaging in high school athletics. Among those who 
reported history of high school sport concussion (n=45), the mean number of reported 
concussions was 1.55 concussions (SD = 0.90), and ranged from 0 to 5 concussions. There was 
no significant difference in the number of reported high school sport concussions between 
college athletes (M=1.54 concussions, SD = 0.85) and non-athletes (M=1.56 concussions, SD = 
1.13), t(42) = -0.04, p =.97, though athletes reported statistically higher incidence of high school 
concussion compared to non athletes, X2 (1, N=256)=10.82, p < .001. Similarly, college athletes 
(M=3.69, SD = 1.45) and non-athletes (M=3.33, SD = 1.69) did not significantly differ in their 
comfort in reporting concussion symptoms to authority figures, t(42) = 0.63, p  = 0.53, but 
athletes were able to better identify concussion symptoms compared to non-athletes, X2 (1, 
N=45)=3.89, p < .05.  
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Table 11: High School Concussion Reporting History 
 Total Sample College Athletes Non-Athletes 
Did you suffer a concussion as a result 
of playing high school sports? 
18.3% Yes 25.2% Yes*** 8.7% Yes*** 
If yes, how many concussions did you 
receive? 
1.55 (0.90) 1.54 (.85) 1.56 (1.13) 
If yes, were you able to identify your 
concussion symptoms? 
86.7% Yes 91.7% Yes* 66.7% Yes* 
If yes, I told an authority figure (e.g. 
coach, athletic trainer, nurse) about my 
concussion symptoms.  
80.0% Yes 80.6% Yes 77.8% Yes 
Rate your comfort on a scale of 0 to 5 
(least to most comfortable) in 
reporting concussion symptoms to an 
authority figure.  
3.61 (1.48) 3.69 (1.45) 3.33 (1.69) 
Note: *=significance at p < .05; ** = significance at p < .01: ***=significance at p < .001 
In addition to understanding the incidence and comfort reporting concussion symptoms, 
the study also aimed to understand whether students had received formal and informal 
concussion education while enrolled in high school athletics, as well as the percentage of those 
who received pre-season concussion training and pre-season cognitive testing. Information 
regarding high school concussion education is included in Table 12 below. Across the total 
sample, approximately half of students reported receiving concussion education while playing 
high school sports (54.9%) as well as approximately half reporting that they were required to 
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sign a pre-season concussion form (50.4%). A slightly smaller percentage (45.9%) reported 
completing pre-season computerized cognitive testing in high school.  
Table 12: High School Concussion Education 
 Total Sample College Athletes Non-Athletes 
I received concussion/mild TBI 
education while playing high school 
sports. 
54.9% Yes 67.1% Yes 37.9% Yes 
Were you asked to read and sign a pre-
season concussion acknowledgement 
form detailing symptoms about 
concussion in high school? 
50.4% Yes 62.9% Yes 33.0% Yes 
I completed pre-season computerized 
baseline cognitive testing in high 
school (such as the ImPACT Test).  
45.9% Yes 55.9% Yes 32.0% Yes 
 
We also aimed to understand access to both informal and informal concussion training 
resources among high school athletes. The most common form of formal concussion training 
received by high school students was signing a pre-season acknowledgement form (42.4%), 
followed by athletic trainers (20.3%) and physician or other healthcare provider (14.5%). 
Regarding informal concussion information resources for high school athletes, documentaries 
were listed as the most common resource (19.2%), followed by social media (15.7%), teammates 
or peers (15.2%) and websites (14.1%). See Figures 1 and 2 below for more details. 
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Figure 1: High School Formal Concussion Information Resources  
 
Figure 2: High School Formal Concussion Information Resources  
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peers (12.5%) and websites (10.2%). See Table 13 below for additional details on top high 
school concussion resources.  
Table 13: Self-Identified Most Important High School Athlete Concussion Resources  
 Informal or 
Formal? 
Percentage 
1. Parents Informal 18.1% 
2. Teammates  Informal 12.5% 
3. Websites Informal 10.2% 
4. Online or in-print newspaper or 
magazine articles 
Informal 9.7% 
5. Physician or other healthcare provider Formal 8.3% 
6. Documentaries  Informal 7.9% 
7. In-person concussion training Formal 6.9% 
8. Pre-season symptom acknowledgement 
form 
Formal 6.0% 
9. Online concussion training Formal 5.6% 
10.  Television shows Informal 4.2% 
11. Athletic trainers Formal 3.7% 
12.  Social Media Informal 3.7% 
13. Movies Informal 2.3% 
14. Coaches Formal <1% 
 
 
  
Overall findings indicated low (~50%) rates of concussion education among college athletes. 
Despite this, students reported confidence in their ability to identify concussion symptoms and a 
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majority of students reported that they told an authority figure about their concussion symptoms. 
Although the pre-season concussion form was deemed to be the most common source of formal 
education among high school athletes, the sources identified to be the most important to 
concussion education for high school athletes included parents, websites and teammates – all 
informal sources of education.  
College Sport Concussion 
 As our primary interest was in concussion knowledge and education at the collegiate 
level, statistics in the previous section including concussion incidence, mean number of sport 
concussions, concussion education, pre-season training and cognitive testing were repeated for 
college athletes. Similar statistics on access to education and training for student athletes are also 
included in this section. As mentioned previously, a total of n=155 participants (47.7%) self-
identified as a college athlete. The most popular sports included crew (24.2%), swimming and 
diving (14.4%), soccer (13.7%) and lacrosse (11.1%).  
Overall, the majority of athletes reported being able to identify concussion symptoms 
(88.9%) and felt comfortable reporting them to an authority figure (88.9%). While athletes 
reported feeling mildly to moderately comfortable in reporting their own symptoms to an 
authority figure (3.38 out of a total 5 points), they reported feeling “neutral” to “mildly 
comfortable” in identifying concussion symptoms in either themselves or teammate (2.97 out of 
a total of 5 points).  See Table 14 below for additional details.  
 
 
 
 
 61
Table 14: College Athlete Concussion Reporting 
 College 
Athletes 
Did you suffer a concussion as a result of playing college sports? 11.8% Yes 
If yes, how many concussions did you receive? 1.53 (1.00) 
If yes, were you able to identify your concussion symptoms? 88.9% Yes 
If yes, I told an authority figure (e.g. coach, athletic trainer, 
nurse) about my concussion symptoms.  
88.9% Yes 
Rate your comfort on a scale of 0 to 5 (least to most 
comfortable) in reporting concussion symptoms to an authority 
figure.  
3.38 (1.42) 
Rate your level of confidence on a scale of 0 to 5 (least to most 
confident) in identifying concussion symptoms in either yourself 
or someone else. 
2.97 (1.35) 
  
As is described in Table 15 below, approximately 2/3 of college athletes (66.0%) 
reported receiving concussion/mild TBI education while enrolled in college sports. Moreover, 
60.8% of athletes recalled signing a pre-season acknowledgement form detailing symptoms 
about concussion (now mandated by the NCAA), while 23.5% of athletes were unable to recall. 
Among those that reported signing the pre-season form, 78.5% reported that signing the form 
was adequate concussion training. Though not mandatory, over half (52.9%) of athletes reported 
completing pre-season computerized concussion testing.  
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Table 15: College Athlete Concussion Education 
 College Athletes 
I received concussion/mild TBI education while playing college 
sports. 
66.0% Yes 
Were you asked to read and sign a pre-season acknowledgement 
form detailing symptoms about concussion/mild TBI? 
60.8% Yes;  
23.5% Don’t Recall 
If yes, do you believe the pre-season concussion 
acknowledgement form was adequate concussion training? 
78.5% Yes 
I completed pre-season computerized baseline cognitive testing 
in college (such as the ImPACT Test). 
52.9% Yes 
 
Similar to high school athletes, college athletes identified the pre-season concussion 
acknowledgement form (41.2%), athletic trainers (32.8%) and physicians and other healthcare 
providers (8.4%) to be the most common sources for formal concussion education. Interestingly, 
coaches were rated to be one of the least commons sources of concussion information for college 
athletes (5%). In terms of informal concussion resources, college athletes varied significantly 
from high school athletes. College athletes identified teammates and peers (26.4%) as the most 
popular method of receiving formal concussion education, followed by websites (14.0%), 
documentaries (14.0%) and movies (11.6%). See Figures 3 and 4 below for information on 
formal and informal education resources, respectively.  
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Figure 3: College Formal Concussion Information Resources  
 
Figure 4: College Formal Concussion Information Resources  
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College athletes were also asked to identify the most relevant/useful sources of 
concussion information from among both informal and formal resources (see Table 16). The top 
self-identified sources of most relevant concussion information for college athletes were 
teammates and peers (17.6%), physicians and other healthcare providers (15.3%) and the pre-
season concussion acknowledgement form (14.5%).  Again, although physicians and healthcare 
providers were not identified as one of the most common sources of concussion information, 
college athletes identified physicians and other healthcare providers to be one of the most 
relevant information resources identified them. Similar to high school athletes, there was 
significant reliance on teammates and peers as one of the top sources of head injury information.  
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Table 16: Self-Identified Most Important College Athlete Concussion Resources 
 Informal or 
Formal? 
Percentage 
1. Teammates Informal 17.6% 
2. Physicians and other healthcare 
providers 
Formal 15.3% 
3. Pre-season symptom 
acknowledgement form 
Formal 14.5% 
4. Athletic Trainers Formal 9.9% 
5. Parents Informal 9.9% 
6. Documentaries  Informal 8.4% 
7. Online concussion training Formal 6.9% 
8. Websites Informal 3.8% 
9. Social Media Informal 3.8% 
10.  Online/in-person newspaper and 
magazine articles 
Informal 3.8% 
11. In-person concussion training Formal 3.8% 
12.  Television Informal <1% 
13. Movies Informal <1% 
14. Other Informal <1% 
   
Similar to high school athletes, college athletes reported low levels of concussion 
education but high confidence in their ability to identify concussion symptoms both within 
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themselves and for a teammate. Among college athletes, the pre-season concussion form was 
found to be one of the most common sources of concussion education and was also identified to 
be one of the most relevant sources to concussion education, along with teammates and 
physicians/other healthcare providers. 
 In conclusion, our second aim was to investigate factors related concussion knowledge 
among the public and more specifically among athletes. Results indicated that Hypothesis IV, V 
and VII were not supported, but Hypothesis VI was partially supported as those with significant 
concussion history yielded higher psychological symptom knowledge. We suggested in 
Hypothesis VIII that athletes who reported signing the form would evidence higher knowledge 
than those who did not recall signing the form. However, there were no differences in knowledge 
based on an athlete’s reporting of signing the form, and Hypothesis VIII was thus not supported. 
Hypothesis IX, which posited that athletes with history of concussion would indicate greater 
comfort in reporting incidence of concussion compared to athletes with no history of concussion 
injury, was also not supported and there was no significant difference between the two groups. 
When comparing athlete’s top self-identified concussion resources, in-person concussion training 
yielded the highest total concussion symptom knowledge and physical concussion symptom 
knowledge, while formal training received from an athletic trainer yielded the highest 
psychological symptom identification. Athletes who rated information gained from a physician 
or other healthcare provider as a top formal education resource had the lowest knowledge scores 
related to total concussion symptom knowledge, as well as in subdomains of psychological and 
physical symptom identification. When controlling for sex and concussion history, knowledge 
differences based on concussion source were insignificant, but results also indicated significant 
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interaction effects of concussion and gender (thus partially supporting Hypothesis X), such that 
men with history of concussion yielded highest knowledge scores.  
3.4 Exploratory Findings  
3.4.1 Correlates of Concussion Incidence and Knowledge 
We also explored correlates of both concussion incidence and concussion knowledge. A 
correlation matrix was used to investigate potential correlations between concussion and CTE 
knowledge scores, number of concussions, and demographic factors including age, GPA and 
years of education among our total young adult sample. Results are included in Table 17 below. 
Interestingly, number of concussions was related to CTE knowledge, but not to total concussion 
knowledge or subscale scores. Unsurprisingly, concussion total and subscale scores as well as 
CTE knowledge scores were highly correlated. GPA was unrelated to CTE or concussion 
knowledge, while age positively correlated to recovery and cognitive symptom knowledge and 
education positively correlated to total concussion knowledge and cognitive symptom 
knowledge.  
 
Table 17: Correlation Matrix of Demographic Factors, CTE Knowledge and Concussion Knowledge and Subscale Scores 
 
 
Age Education  Total 
Number of 
Concussions 
Unweighted  
GPA 
CTE 
Knowledge 
Score 
Total 
Concussion 
Knowledge 
Score 
Physical 
Concussion 
Symptom 
Knowledge 
Score 
Psychological 
Concussion 
Symptom 
Knowledge 
Score 
Recovery 
Concussion 
Symptom 
Knowledge 
Score 
Cognitive 
Concussion 
Symptom 
Knowledge 
Score 
Age 1 0.82** 0.15 0.15** 0.10 0.10 0.02 0.01 0.12* 0.08* 
Education 0.82** 1 -0.10 0.18** 0.11 0.12* 0.06 0.07 0.07 0.12* 
Total Number 
of 
Concussions 
0.15 -0.10 1 -0.42 0.65* 0.23 0.47 0.01 0.17 -0.42 
Unweighted  
GPA 
0.15** 0.18** -0.42 1 -0.01 0.01 0.02 -0.06 -0.00 0.04 
CTE 
Knowledge 
Score 
0.10 0.11 0.65* -0.01 1 0.32** 0.21** 0.17** 0.21** 0.20** 
Total 
Concussion 
Knowledge 
0.10 0.12* 0.23 0.01 0.32** 1 0.75** 0.44** 0.66** 0.63** 
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Score 
Physical 
Concussion 
Symptom 
Knowledge 
Score 
0.02 0.06 0.47 0.02 0.21** 0.75** 1 0.17** 0.29** 0.30** 
Psychological 
Concussion 
Symptom 
Knowledge 
Score 
0.01 0.07 0.01 -0.06 0.17** 0.44** 0.17** 1 -0.06 0.23** 
Recovery 
Concussion 
Symptom 
Knowledge 
Score 
0.12* 0.07 0.17 -0.00 0.21** 0.66** 0.29** -0.06 1 0.19** 
Cognitive 
Concussion 
Symptom 
Knowledge 
0.08* 0.12* -0.42 0.04 0.20** 0.63** 0.30** 0.23** 0.19** 1 
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Score 
Note: * = significance at the 0.05 level, ** = significance at the 0.01 level 
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Based on these correlations, we first conducted a series of simple linear regressions. All simple 
linear regressions were insignificant, except that results indicated a negative predictive 
relationship between signing the pre-season concussion form and knowledge of cognitive 
concussion symptoms, b=-.58, t(128) =-1.98, p = .05; cognitive symptom knowledge was equal 
to -.58 – 0.22(Pre-season concussion form signed). Next, given the importance of concussion 
education resources, both formal and informal, to athlete concussion knowledge, we included top 
informal and informal education resources, along with demographic factors, in a series of 
stepwise linear regressions.  Stepwise linear regressions were conducted for each of the symptom 
domains (total concussion knowledge, physical symptom knowledge, cognitive symptom 
knowledge, recovery symptom knowledge, psychological symptom knowledge and CTE 
knowledge). Results indicated no significant predictive factors for total concussion knowledge, 
cognitive symptoms, physical symptoms or CTE knowledge. However, results indicated that 
concussion history and education received from athletic trainers significantly predicted 
psychological symptom knowledge, F(2, 120) = 9.13, p < .001, with an R2 value of 0.13. 
Participants’ predicted psychological concussion knowledge was equal to 2.40 + .964 (Athlete 
Trainer Source) + .40 (Concussion History). Moreover, recovery symptom knowledge was only 
significantly predicted by concussion history (F1, 120) = 4.47, p =.04, with an R2 value of .03. 
Participants’ predicted recovery knowledge was equal to 5.61 - .61(Concussion History). Thus, 
certain demographic and experiential factors, including signing the pre-season concussion form, 
history of concussion and consultation with an athletic trainer, may result in higher or lower 
knowledge levels for various concussion and CTE domains.  
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3.4.2 Role of Film in Concussion and CTE Knowledge  
Though not a major focus of this study, we also aimed to investigate the role of film in 
concussion and CTE knowledge. First, we provide descriptive statistics on the number of young 
adults who reported seeing each film. See Table 18 below for detailed description on the number 
of students who reported seeing each film.  
Table 18: Number of Students who Reported Viewing Psychologically-Themed Films 
Film Percentage of Students 
“The Vow” (2012) n=159 (49.5%) 
“Concussion” (2015) n=54 (16.8%) 
“Still Alice” (2014) n=33 (10.3%) 
“Miracles from Heaven” (2016) n=8 (2.5%) 
“50 First Dates” (2004) n=215 (67.0%) 
 
Next, we conducted six, one-way ANOVAs with Bonferroni correction to compare knowledge 
between students who did and did not report seeing the film “Concussion” on total concussion 
knowledge, total CTE knowledge, physical symptom knowledge, psychological symptom 
knowledge, cognitive symptom knowledge and recovery symptom knowledge. There were no 
significant differences between those who did and did not report seeing the film “Concussion” on 
total concussion knowledge, physical symptom knowledge, psychological symptom knowledge 
or recovery knowledge. However, there was a significant difference in CTE knowledge [F 
(1,312) = 3.94, p =0.05], with those who saw the film yielding higher CTE scores (M=9.46, 
SD=2.02) compared to those who did not see the film (M=8.93, SD=1.73). Moreover, there was a 
significant difference in cognitive symptom knowledge between the two groups, [F (1,315) = 
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4.76, p =0.03]. Interestingly, those who reported seeing the movie had lower cognitive symptom 
knowledge scores (M=4.24, SD=1.06) compared to those who did not see the film (M=4.56, 
SD=0.98). Finally, we also aimed to investigate whether number of reported psychology-related 
films seen and CTE and concussion knowledge scores were correlated. Number of psychology-
related films seen was not significantly correlated to CTE or concussion knowledge scores.  
 Our results indicated that number of psychologically minded films does not influence 
concussion or CTE symptom knowledge. Despite this, viewing certain films (i.e. the film 
“Concussion”) may increase CTE symptom awareness, but also may result in decreased 
knowledge or increased confusion regarding concussion symptoms.  
3.4.3 Military/ROTC Concussion Education and Knowledge 
As an exploratory analysis, we aimed to investigate access to and quality of concussion 
information and concussion and CTE knowledge for students with a military affiliation (Army 
ROTC). A total of 29 individuals indicated that they were currently affiliated with the Army 
ROTC through the university. Although significant differences in group sizes between college 
athletes and military students did not allow for statistical comparison of concussion education 
resources or concussion knowledge, descriptive information on CTE and concussion symptom 
knowledge will be provided below.  
 Similar to previous sections on the young adult sample, we also aimed to identify military 
service members’ knowledge of concussion symptoms, as this has yet to be reported in the 
literature. See Table 19 below for comparison of concussion and CTE knowledge domains, 
Table 20 for comparison of concussion symptom knowledge and Table 21 for comparison of 
CTE symptom knowledge. 
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Table 19:  Concussion and CTE Symptom Identification by Domain Among College Groups 
 Total 
Sample 
(n=321) 
College 
Athletes 
(n=155) 
Non-athletes 
(n=111) 
Military/ROTC 
(n=29) 
Physical Concussion 
Symptoms (Maximum 12) 
8.46 (1.56) 
70.5% 
correct 
8.55 (1.45) 
71.3% correct 
8.38 (1.47) 
69.8% correct 
8.48 (1.53) 
70.6% correct 
Psychological Concussion 
Symptoms (Maximum 5) 
2.61 (0.98) 
52.2% 
correct 
2.63 (0.96) 
52.6% correct 
2.49 (0.97) 
49.8% correct 
2.86 (0.92) 
57.2% correct 
Cognitive Concussion 
Symptoms (Maximum 7) 
4.51 (1.00) 
64.4% 
correct 
4.47 (0.92) 
63.6% correct 
4.37 (0.97) 
62.4% correct 
4.41 (0.82) 
63.0% correct 
Recovery Concussion 
Symptoms (Maximum 8) 
5.38 (1.49) 
67.4% 
correct 
5.43 (1.49) 
67.9% correct 
5.36 (1.46) 
67.0% correct 
4.90 (1.34) 
61.3% correct 
Total Concussion Symptoms 
(Maximum 25) 
20.96 (3.12) 
65.5% 
correct 
21.08 (2.84) 
65.9% correct 
20.59 (3.06) 
64.3% correct 
20.65 (2.99) 
64.5% correct 
CTE Symptoms (Maximum 4) 2.97 (0.80) 
74.2% 
correct 
2.94 (0.80) 
73.5% correct 
2.95 (0.82) 
73.8% correct 
3.10 (0.86) 
77.5% correct 
CTE Causes  
(Maximum 5) 
3.32 (0.93) 
66.4% 
correct 
3.33 (0.92) 
66.6% correct 
3.28 (0.91) 
65.6% correct 
3.41 (1.02) 
68.2% correct 
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CTE Diagnosis  
(Maximum 4) 
2.74 (0.75) 
68.5% 
correct 
2.73 (0.77) 
68.3% correct 
2.68 (0.71) 
67.0% correct 
2.97 (0.73) 
74.3% correct 
 
Total CTE Symptoms  
(Maximum 13) 
9.03 (1.78) 
69.5% 
correct 
8.99 (1.79) 
69.2% correct 
8.90 (1.70) 
68.5% correct 
9.48 (1.81) 
 
Table 20: Comparison of Correctly Identified Concussion Symptoms Among College Groups 
 % Correct 
Total Sample 
(n=321) 
% Correct 
College 
Athletes 
(n=155) 
% Correct 
Non-Athletes 
(n=111) 
% Correct 
Military/ROTC  
(n=29) 
Common symptoms of a 
concussion include: 
    
Dizziness (Physical) (T) 99.0%  100%  99.0%  100.0%  
Headache (Physical) (T) 98.2%  99.3%  99.1%  100/0%  
Drooling (Physical) (F) 62.7%  61.4%  62.4%  51.7%  
Visual problems or light 
sensitivity (Physical) (T) 
97.5%  99.3%  95.4%  100.0%  
Trouble controlling bladder 
or bowel (Physical) (F) 
71.6%  70.0%  70.6%  72.4%  
Hearing problems 
(Physical) (T) 
79.5%  78.0%  80.7%  82.8%  
Nausea/vomiting 
(Physical) (T) 
93.4%  95.4%  90.9%  96.6%  
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Shuffling walk (Physical) 
(F) 
28.1%  31.4%  23.9%  37.9%  
Fatigue or loss of energy 
(Physical) (T) 
89.2%  90.6%  88.1%  92.2%  
Changes in taste or smell 
(Physical) (T) 
48.1%  48.0%  50.5%  55.1% 
Tremors/shaking (Physical) 
(F) 
36.7%  40.0%  35.8%  27.5%  
Weakness on one side of 
the body (Physical) (F) 
41.1%  42.0%  41.3%  31.2%  
Nightmares 
(Psychological) (F) 
59.8%  58.0%  66.1%  58.6%  
Feeling irritable 
(Psychological) (T) 
70.9%  76.7%  62.4%  86.2%  
Racing thoughts 
(Psychological) (F) 
40.8%  34.0%  42.4%  44.8%  
Feeling sad or depressed 
(Psychological) (T) 
62.6%  71.3%  55.1%  72.4%  
Trouble concentrating 
(Cognitive) (T) 
97.5%  98.6%  96.4%  100.0%  
Slowed reaction time 
(Cognitive) (T) 
95.0%  98.0%  91.7%  100.0%  
People who have a 
concussion/mTBI: 
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Can completely forget who 
they are (Psychological) 
(F) 
29.8%  22.0%  28.5%  20.6%  
Do not experience wild 
mood swings 
(Psychological) (T) 
26.6%  23.4%  24.6%  24.1%  
Can forget people they’ve 
known for years 
(Cognitive) (F) 
32.9%  28.0%  31.2%  27.6%  
Have more trouble 
remembering things after 
their injury than before 
(Cognitive) (T) 
89.3%  92.6%  84.4%  89.6%  
Have more trouble with 
spelling than before 
(Cognitive) (F) 
25.0%  20.4%  27.9%  13.7%  
Lose items around the 
house (Cognitive) (T) 
81.7%  86.7%  76.2%  89.6%  
Typically recover fully 
(Recovery) (T) 
60.5%  59.4%  60.6%  55.1%  
Would not benefit from 
medications to improve 
mood (Recovery) (F) 
62.7%  58.0%  62.4%  72.4%  
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Are more likely to 
experience another brain 
injury (Recovery) (T) 
82.3%  82.7%  81.7%  89.7%  
Usually return to work 
(Recovery) (T) 
87.0%  86.0%  90.8%  86.2%  
Often qualify for disability 
(Recovery) (F) 
61.4%  66.0%  58.8%  37.9%  
Cannot live alone 
(Recovery) (F) 
81.7%  82.0%  83.4%  58.6%  
Typically show symptoms 
that worsen over time 
(Recovery) (F) 
49.0%  51.3%  47.7%  27.5%  
Can always be diagnosed 
with a brain scan 
(Recovery) (F) 
54.8%  57.3%  50.4%  62.1%  
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Table 21: Percent Correctly Identified CTE Symptoms Among College Groups 
 % Correct 
Total Sample  
(n=321) 
% Correct 
College Athletes  
(n=155) 
% Correct 
Non-Athletes  
(n=111) 
% Correct 
Military/ROTC  
(n=29) 
Symptoms of CTE 
can be witnessed 
immediately 
following a 
concussion (F) 
41.8%  40.2%  41.3%  51.7%  
It can only take one 
blow to the head to 
cause symptoms of 
CTE (F) 
30.0% 28.5%  27.5%  27.6%  
Symptoms of CTE 
include memory loss, 
confusion and 
impaired judgment 
(T) 
97.8%  96.6%  99.0%  100.0%  
Wearing a helmet 
can prevent you from 
getting CTE (F) 
35.1%  33.4%  36.7%  44.8%  
It takes several years 
or decades for 
symptoms of CTE to 
emerge (T) 
61.0%  61.2%  59.6%  58.6%  
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Only professional 
athletes are 
diagnosed with CTE 
(F) 
89.1%  87.0%  89.9%  96.6% 
CTE can cause 
changes in 
personality or 
judgment abilities 
(T) 
96.2%  95.9%  95.5%  100.0%  
CTE is caused by 
repetitive blows to 
the head (T) 
91.4%  92.5%  89.9%  93.1%  
CTE can be caused 
by repeated whiplash 
(T) 
90.4%  93.2%  88.0%  78.5%  
CTE goes away as 
soon as you stop 
playing contact 
sports (F) 
90.1%  89.1%  87.2%  93.1%  
After CTE is 
diagnosed, it usually 
gets worse (T) 
63.3%  63.3%  63.3%  72.4%  
You need to be 
knocked out (lose 
consciousness) to 
85.0%  85.1%  85.3%  93.1%  
 81
suffer from CTE (F) 
CTE can only be 
diagnosed by 
looking at brain 
tissue after someone 
dies (T) 
31.3%  33.4%  27.5%  31.0%  
 
Qualitative analysis of military and ROTC concussion knowledge compared to athlete 
and student body concussion knowledge revealed that in general, military personnel were more 
likely to correctly identify physical symptoms of concussion, but made several more errors in 
identifying symptoms related to psychological functioning, cognitive functioning and concussion 
recovery. In particular, military personnel were especially apt to incorrectly endorse post-
concussive amnesia symptoms.  
Regarding brain injury knowledge among ROTC students, ROTC students had 
comparable knowledge of concussion/mTBI recovery timelines compared to the total sample 
(see Table 22 below). In terms of correctly identifying differences in terminology between 
concussion and mTBI, ROTC students provided responses similar to the total young adult 
sample, with 58.6% responding that concussion and mTBI were the same thing (see Table 23). 
Regarding neuromyths, a minority of military personnel (24.1%) correctly identified the myth 
that following concussion, a person can forget who they are but be perfectly normal in every 
other way as false. This was somewhat lower than the total sample, in which 28.6% of 
participants correctly identified the myth. Similar to the total sample, a significant percentage 
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(82.8%) correctly identified that a second blow to the head and does not restore cognitive 
functioning. 
Table 22: ROTC Response to Concussion Recovery Timeline 
 Total Sample (n=321) 
n             % 
ROTC (n=29) 
n            % 
0-3 weeks    61        19.4%   4         13.8% 
1-2 months    85         27.1%    9         31.0% 
2-3 months    52         16.2%    7         24.1% 
3 months – 6 months    43         13.7%    6         20.7% 
6 months – 1 year    38         10.8%  1         3.4% 
1 – 2 years  15         4.8%  0         0.0% 
Greater than 2 years  27         8.0%  2         6.9% 
Total Correct 62.7%  68.9% 
*Bold denotes correct responses 
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Table 23: ROTC Definition of Concussion 
 Total Sample 
(n=321) 
 
ROTC  
(n=29) 
A mild traumatic brain injury is:   
a) less severe than concussion 10.8%  10.3%  
b) more severe than concussion 33.1% 31.0% 
c) the same thing as concussion   56.1% 58.6%  
Note: Bold denotes correct response. 
 
Table 24: Percentage Endorsement of Common Brain Injury Myths Among ROTC  
 Total Sample 
(n=321) 
% Correct  
ROTC (n=29) 
% Correct 
After a head injury, people can forget who they are 
and not recognize others, but can be perfect in every 
other way (F) 
 
28.6% 
 
24.1% 
Sometimes a second blow to the head can help a 
person remember things that were forgotten (F) 
76.4%    82.8% 
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Among ROTC students, only 24.1% indicated that they had received education on 
concussion/mTBI through the military. Similar to college and high school athletes, military 
personnel were asked to identify the most common sources of formal and informal concussion 
education. A majority of respondents (58.3%) indicated receiving formal education through the 
military via a pamphlet or other printed material. The second most common source of concussion 
education was through a physician or other healthcare provider (25.0%). Regarding informal 
sources of concussion/mTBI education, the most common source was identified as peers or 
fellow servicemen (26.3%), followed by documentaries (21.1%).  
Figure 5: Formal Military/ROTC Concussion Education Resources  
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Figure 6: Informal Military/ROTC Concussion Education Resources  
 
 Military personnel were also asked to indicate which concussion resource was the most 
important and/or relevant in contributing to their concussion knowledge. Interestingly, peers and 
fellow servicemen were identified as a top source, followed by an equal split between physicians 
and other healthcare providers, pamphlet and/or other military-generated reading material, 
websites and documentaries. Military personnel did not identify several formal resources, 
including in-person and online concussion training programs, as relevant.  
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Table 25: Most Relevant Concussion/mTBI Education Resources Among Military/ROTC 
 Informal or 
Formal? 
Percentage 
1. Peers or fellow servicemen Informal 25.0% 
2. Physicians and other healthcare 
providers 
Formal 15.0% 
3. Pamphlet or other military-
generated reading material  
Formal 15.0% 
4. Websites Informal 15.0% 
5. Documentaries Informal 15.0% 
6. Social Media Informal 10.0% 
7. Television Shows Informal 5.0% 
10.  Online/in-person newspaper and 
magazine articles 
Informal <1% 
11. In-person concussion training Formal <1% 
12.  Online concussion training Formal <1% 
13. Movies Informal <1% 
14. Other Informal <1% 
 
 Compared to student athletes and non-athletes, ROTC students evidenced largely similar 
patterns of concussion and CTE knowledge across domains, with some minor discrepancies 
noted in knowledge of concussion recovery timelines as well as recovery and cognitive 
symptoms. Furthermore, ROTC students tended to generally demonstrate superior CTE symptom 
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and diagnostic knowledge compared to the young adult population. Unlike student athletes, only 
a small proportion of ROTC students reported receiving concussion/mTBI education and 
common resources included mostly physicians, peers and printed government materials.  
 The goal of our exploratory aims included investigating additional variables such as 
demographic factors, influence of film/media and ROTC status on concussion and CTE 
knowledge. Results indicated that some experiential factors (e.g. concussion history, signing the 
pre-season concussion form, concussion history) may be important in determining concussion 
knowledge, and viewing certain topically-relevant films, such as the movie “Concussion” may 
also influence both CTE and concussion knowledge. Overall, ROTC students had comparable 
knowledge of concussion and CTE compared to athletes and non-athletes, with some minor 
discrepancies in recovery and cognitive symptom knowledge as well as CTE knowledge. 
However, it was clear that ROTC students had significantly less exposure to formalized 
education and that concussion information resources varied considerably from the general public 
or student athletes. 
CONCUSSION KNOWLEDGE AND EDUCATION 
 
CHAPTER 4: DISCUSSION 
Given the lack of information on concussion education and knowledge among young 
adults, the objectives of this study included the following: 1) understand concussion and CTE 
knowledge among young adults and subsamples including athletes and non-athletes, with 
exploratory investigation of ROTC 2) identify whether public brain injury knowledge and correct 
identification of post-concussive myths has improved within the last decade 3) identify quality of 
and access to sources of concussion information and education and 4) identify factors that may 
predict greater concussion and CTE symptom knowledge. Also of note is that this is the first 
study of its kind to investigate concussion and CTE knowledge among a high-risk young adult 
sample, including student athletes and ROTC students.  
 Our findings related to concussion symptom identification underscored the discrepancy 
between overwhelmingly correct (>98%) symptom identification of common physical symptoms 
such as headache or dizziness and generally poor knowledge of cognitive and psychological 
symptoms. These findings were very similar to previous studies such as Cournoyer & Tripp’s 
2014 study, which found similarly high correct symptom identification of headache (97%), 
dizziness (93%) and confusion (90%), but with poor identification of concentration difficulties 
and personality changes (Cournoyer & Tripp, 2014). Moreover, participants tended to incorrectly 
associate severe neurological symptoms, such as shuffling gait, drooling and one-sided body 
weakness with concussion. These findings were also found in Block et al.’s 2014 study with high 
endorsement of false neurological symptoms among both veterans and their family members 
(Block et al., 2014). Lastly, endorsement of post-traumatic amnesia symptoms, including 
amnesia for one’s identity and forgetting close family members and friends, was surprisingly 
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high, though similar to previous studies including Block et al. (2014), Gouvier et al. (1988), 
Guilmette & Paglia (2004) and Hux et al.(2006).   
     Results indicated that, in general, knowledge of recovery timelines and brain injury 
terminology was adequate, with response totals between 50% and 65% correct. Furthermore, the 
majority of respondents correctly responded that concussion symptoms typically remit within 
three months. These findings were in sharp contrast to Block et al.’s (2014) findings that 
indicated that a majority of veterans and their friends and family endorsed significantly longer 
recovery times. Approximately 85% of veterans reported concussion/mTBI recovery times of six 
months or longer, while 80% of their family members and friends reported typical recovery 
times of greater than six months (Block et al., 2014). In contrast, only 25% of our young adult 
sample believed concussion/mTBI symptoms typically lasted longer than six months.  
 In addition, 33.1% of our sample indicated that mTBI was more severe than concussion. 
This was in contrast to Block et al.’s (2014) findings that 80.4% of veterans and 81.3% of 
family/friends indicated that mTBI was more severe than concussion. While our young adult 
sample indicated greater knowledge of the similarities between concussion and mTBI, it should 
be noted that approximately one third of our sample endorsed the common myth and often-cited 
phenomenon that the term “brain injury” is more severe than “concussion” (McKinlay, Bishop & 
McLellan, 2011; Block et al., 2014).  
There was an extremely high endorsement of brain injury misinformation, particularly 
related to post-traumatic amnesia. We aimed to investigate whether correct identification of the 
myths “after a head injury, people can forget who they are and not recognize others, but can be 
perfectly normal in every other way” and “sometimes a second blow to the head can help a 
person remember things that were forgotten” had improved over the last several decades since 
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first tested by Gouvier, Prestholdt & Warner (1988) and later by Guilmette & Paglia in 2004. 
When Gouvier et al. (1988) posed the post-TBI amnesia question in their 1988 study, 82.5% of 
participants incorrectly endorsed the myth. Repetition of the question by Guilmette & Paglia 
(2004) found that incorrect endorsement of the myth ranged from 75-89% across states. Over 
70% of our sample endorsed the myth, indicating that neuromyth knowledge surrounding 
amnesia remains an area of concern. Regarding the “second blow to the head” myth, the 1988 
Gouvier et al. study found that 45.7% of their sample incorrectly identified the myth as true, 
while Guilmette & Paglia’s 2004 study found that between 37.6% and 45.7% of respondents said 
that the statement was true. Again, our study found lower endorsement of the myth 
(approximately 25% incorrect endorsement), but with levels higher than expected given the 
increased focus on brain injury awareness. As such, it is clear that declines in endorsement of 
concussion/mTBI myths were not within expectation and that misinformation regarding brain 
injury remains pervasive.  
Our second aim was to investigate factors related to greater symptom knowledge among 
the young adult sample more broadly, as well as among relevant subgroups of students including 
athletes and non-athletes. Although Hypotheses IV-VII were based on previous studies that 
found sex and concussion history to be influential in predicting concussion knowledge and 
reporting behaviors, only concussion history was found to be significant in yielding higher 
psychological symptom knowledge. This pattern of results was somewhat unexpected, as 
previous studies have found greater symptom knowledge based on athlete status (Fedor & 
Gunstad, 2014) and female sex (Kurowski et al., 2014). However, similar to previous findings in 
the literature, prior exposure to concussion appears to be one of the most important factors in 
concussion knowledge. Next, we aimed to investigate factors related to concussion and CTE 
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symptom knowledge among the athlete sample specifically. Given the increased focus and 
legislative push to include mandatory pre-season concussion acknowledgement forms for all 
athletes, we hypothesized that athletes who reported signing the form would evidence higher 
knowledge than those who did not recall signing the form. Interestingly, a sizable portion of 
students did not report signing the form or could not recall ever encountering a pre-season 
concussion form, despite it being required for all college athletes. Furthermore, there were no 
differences in knowledge based on an athlete’s reporting of signing the form. Insignificant 
differences in concussion or CTE knowledge among those who did and did not report signing the 
form calls into question the utility of such a form in providing athletes knowledge on head injury 
and suggests that it is unlikely to play a major role in improving athlete recognition of 
symptoms. Our hypothesis that posited that athletes with history of concussion would indicate 
greater comfort in reporting incidence of concussion compared to athletes with no history of 
concussion injury, was also not supported and there was no significant difference between the 
two groups. This was somewhat concerning given the above-mentioned findings indicating that 
concussion history resulted in higher knowledge, but not in greater comfort reporting symptoms. 
It is clear that additional or alternative factors other than an athlete’s ability to identify symptoms 
may be more relevant in increasing athletes’ reporting of concussion incidence.  
When comparing athlete’s top self-identified concussion resources, in-person concussion 
training yielded the highest total concussion symptom knowledge and physical concussion 
symptom knowledge, while formal training received from an athletic trainer yielded the highest 
psychological symptom identification. Athletes who rated information gained from a physician 
or other healthcare provider as a top formal education resource had the lowest knowledge scores 
related to total concussion symptom knowledge, as well as in subdomains of psychological and 
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physical symptom identification. When controlling for sex and concussion history, there were 
significant interaction effects of concussion and gender, such that men with history of concussion 
yielded highest knowledge scores. Although it is unclear why these sex differences exist, it may 
be a finding specific to the sample institution, such that these undergraduate men received higher 
quality concussion education and training. In addition, it may reflect recent efforts and possible 
overcompensation to close knowledge gap differences between the sexes. These findings were 
interesting, given a previous study’s finding that female sex was associated with higher symptom 
knowledge among athletes (Kurowski et al., 2014). However, perhaps lower knowledge among 
women with concussion is reflective of increased recovery times, concussion symptoms and 
lower mood post-concussion expressed by this population, which has been well documented in 
the literature. Although these findings are preliminary, results of our analyses indicate likely 
differences in quality of concussion information based on information source. Contrary to sport 
and military literature that suggests much of the onus should be placed on physicians and 
healthcare providers to inform individuals of concussion symptoms and risk factors, our findings 
indicate that they may be the least effective in delivering adequate concussion information 
among formal education sources.    
In addition to evaluating young adult knowledge of concussion, we also were interested 
in better understanding where young adults received information on brain injury and how 
resources may vary between sample groups. Not surprisingly, top resources for concussion 
information among the general public included physicians and other healthcare providers, 
websites and documentaries. Among athletes, it was clear that resources varied for athletes at the 
high school and collegiate level. Respondents who self-identified as high school athletes reported 
that parents, teammates and websites were the most important for receiving concussion 
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information and reported that only approximately half received any type of concussion education 
while enrolled in high school sports. It should be noted that although parents were not noted to 
be one of the most common sources of concussion information for high school athletes, they 
were identified to be the most important resource to high school athletes. Interestingly, the top 
three sources of concussion information were all identified as informal resources of information 
from high school athletes. Approximately 2/3 of college athletes reported receiving formal 
concussion education with teammates, physicians and other healthcare providers and the pre-
season concussion form identified as the top three concussion resources. The fact that only 66% 
of college athletes reported receiving concussion training was well below our initial expectation 
given the increase in concussion legislation, though was an improvement compared to previous 
findings (Cournoyer & Tripp, 2014). Interestingly, though much of the literature has focused on 
the role of athletic trainers and coaches in providing increased concussion education to athletes 
(Chrisman et al., 2014), our study found that athletic trainers and coaches were largely irrelevant 
to providing useful concussion information at either the high school or collegiate level. Instead, it 
is clear that young athletes are much more reliant on healthcare providers for information, 
though that information too may yield lower knowledge compared to other sources (e.g. formal 
in-person concussion training seminar). Similarly, there is an increased reliance on peers and 
easily accessible resources such as websites or documentaries for brain injury information. 
Therefore, it may be time to re-conceptualize how to best approach improving athlete concussion 
knowledge. Efforts to make high-quality concussion and brain injury websites and brief 
documentaries (e.g. Youtube videos or short videos shared on social media) digestible to young 
athletes and their families should be a priority for concussion researchers. In addition, while 
websites may be best for increasing immediate access to concussion information, findings from 
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this study indicate that concussion information may be best delivered in a formal, in-person 
concussion training program format for athletes and parents.  Our findings also suggest that 
greater emphasis should be placed on the role of parents and teammates to increase peer 
accountability with concussion knowledge and symptom identification. It should be noted, 
however, that increased access to education might not necessarily change behavior, as is the case 
with several documented behaviors (e.g. smoking). Thus, efforts to better understand factors 
related to increased concussion knowledge and reporting behaviors should continue to be 
explored.   
Exploratory analyses aimed to identify additional factors, such as demographic factors 
and exposure to concussion through film and media, on concussion and CTE knowledge. 
Unsurprisingly, concussion history was predictive of certain domain knowledge. Consultation 
with an athletic trainer was predictive of greater psychological symptom knowledge. 
Interestingly, signing the pre-season concussion form was predictive of lower knowledge of 
cognitive concussion symptoms. Although it is unclear why signing the pre-season concussion 
form may yield lower knowledge of cognitive symptoms, perhaps signing the pre-season form 
may result in lower curiosity or feelings of responsibility related to concussion symptom 
knowledge among athletes. Our findings also indicated that the majority of athletes who reported 
signing the NCAA pre-season form also found signing the form to be a sufficient method of 
concussion education. Thus, athletes may be less likely to seek out additional information on 
concussion symptoms and feel more confident in their concussion knowledge after signing the 
mandated concussion form.  
Though the number of psychologically-minded films did not influence concussion or 
CTE symptom knowledge, seeing the movie “Concussion” yielded higher CTE knowledge 
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scores, but also higher endorsement of false cognitive concussion symptom scores. This was 
expected given that the film spends a considerable amount of time detailing the formulation of 
the CTE and pathological markers, but may also increase the possibility of confusion among 
viewers regarding the risks associated with one concussion versus repeated head injury as it does 
not cover the cognitive sequelae of single vs. multiple concussions. 
Finally, this was the first study of its kind to assess pilot data related to ROTC knowledge 
of concussion/mTBI, CTE symptoms and access to concussion education resources. As our 
ROTC sample was small and did not allow for statistical comparisons to other young adult 
groups, findings are preliminary. However, results indicated qualitative differences in ROTC 
symptom knowledge compared to the young adult sample, particularly related to knowledge of 
recovery timeline, post-concussive cognitive and emotional functioning and ability to return to 
work post-injury. These results were interesting given the high number of veterans who report 
history of mTBI and varying levels of disability post-injury and should be explored further in 
future studies. Assessment of ROTC student access to concussion education yielded alarming 
information on the lack of mTBI resources, especially given the high risk for brain injury among 
military groups. Furthermore, given that this study included varied groups of college students 
between the ages of 18 and 30, results are most generalizable to young adults more broadly. 
However, results are also important in that they contribute to the literature regarding public 
knowledge of brain injury, and can be applied to more specific subsamples, including athlete 
populations, military populations and finally college students.  
4.1 Limitations 
There were several limitations to the current study. First, it should be noted that the sample was 
only comprised of young adults who attended a private university and a significant percentage of 
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students identified as psychology majors. As such, it is likely that concussion knowledge and 
access to concussion education may be higher than the general young adult population. In 
addition, the sample may have over-represented certain ethnicities (e.g. Caucasian and East 
Asian) and under-represented others (e.g. Hispanic/Latino and African American).  While this 
study aimed to be one of the first to report concussion knowledge and education among active 
military personnel, this subsample was significantly smaller compared to athletes and non-
athletes and thus statistical comparisons between the groups could not be completed. In addition, 
ROTC students in our sample were primarily Army ROTC, and we did not include other ROTC 
students, such as Navy, Air Force, etc.   
Second, this survey focused on the incidence of concussion within the context of athletic 
participation. Although this was relevant to individuals who reported playing sports in high 
school and college, this survey did not accurately reflect the incidence of concussion or mild 
brain injury among the general young adult sample.  
Third, this study relied solely on self-report of participation in high school and college 
athletics, history of concussion and access to concussion resources. Though self-report of 
relevant concussion resources was a major aim of this study, the inability to confirm actual 
access to certain concussion resources (e.g. in-person concussion program) was a major 
limitation.  
4.2 Future Directions 
Given the breadth of aims for this study, future research can expand the current findings in 
several directions. First, this study should be replicated in a larger university setting that has 
access to more student athletes involved in contact sports, such as football. Similarly, future 
studies should aim to recruit a larger ROTC subsample, including those from all the ROTC 
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military divisions. Second, future iterations of this study should aim to better understand the 
incidence of concussion outside the field of athletics, as there is little information about a 
“general” non-sport related concussion population. The incidence of non-sport related 
concussions in young adults is uncertain, and it is unclear what type of information, if any, this 
population of concussed young adults receives on concussion. Third, it is evident that several 
brain injury myths and misinformation on concussion are prevalent, despite increased attention 
on concussion and CTE. Future research should aim to better understand the mechanisms 
sustaining these myths and why concussion is often confused with more severe forms of 
neurological injury or disease. Fourth, these preliminary findings on sources of concussion 
information for the general public and athletes encourage further investigation of concussion 
information resources, especially those found to be most relevant to students. For example, 
websites and documentaries were consistently listed as top resources for students, however the 
types of websites (CDC websites, personal web pages, WebMD, etc.) and documentaries remain 
unclear. Furthermore, students also reported heavy reliance on peers for concussion information, 
however it is unclear under what conditions students are having these conversations about 
concussions. Understanding whether peer conversations on concussion occur post-injury or 
potentially out of fear of reporting concussion symptoms to a superior could further inform how 
to encourage positive and open conversation about concussion among athletes.  Finally, these 
findings suggest further investigation by researchers, legislative bodies and athletic organizations 
on how to most effectively provide concussion information to students. Despite a push to 
designate athletic trainers, healthcare providers and coaches as informational resources on 
concussion for athletes, our results suggest that this is likely not the most effective method of 
increasing concussion knowledge. Experimental design comparing the efficacy of various formal 
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concussion education formats would provide better understanding of how to proceed in the 
concussion education movement.   
4.3 Conclusions 
In sum, this study is the first of its kind to report on concussion incidence, knowledge of 
concussion symptoms and concussion education resources in a high-risk, young adult sample. 
Furthermore, it is the only study of its kind to investigate public knowledge of CTE symptoms, 
causes and diagnosis. Despite the increased focus on concussion from researchers, media and 
government agencies, it is clear that misinformation on concussion and CTE symptoms remains 
prevalent. The fact that endorsement of certain brain injury myths has only slightly declined over 
the past 30 years is a strong indication that additional educational efforts need to be aimed at not 
only athletes, but also at the general public. In addition, our findings suggested that certain gaps 
in concussion knowledge, particularly those related to psychological symptoms, post-concussive 
amnesia, and recovery, should be prioritized as areas of improvement. Although participant level 
of CTE knowledge was above our initial expectation, students had difficulty recognizing the 
causes of CTE or progression of the disease. While viewing documentaries or films that contain 
concussion or brain injury themes may be helpful in providing some information on concussion 
and CTE symptoms, it may also further perpetuate misinformation or myths regarding brain 
injury, such as the post-concussive amnesia myth. Findings from this study also highlighted 
which educational resources students and athletes found to be the most helpful in contributing to 
their concussion knowledge, as well as which formal resources yielded the highest symptom 
knowledge. Moreover, our study underscored the discrepancy between top concussion 
informational resources highlighted by student athletes and those resources or individuals 
selected by athletic organizations and legislative bodies to be top resources for athletes. It is clear 
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that much more research has to be done to further ascertain how to best allocate concussion 
resources and what methods of concussion information delivery are best for athletes at the high 
school and collegiate level. As such, our preliminary findings have the potential to inform future 
specific concussion treatment and educational efforts for adolescents and young adults. Our 
study was also the first to report on ROTC student knowledge of concussion and CTE symptoms, 
albeit with a fairly small sample. Findings revealed significant gaps in brain injury knowledge 
and poor access to concussion information resources among ROTC students, both of which are 
concerning given the high risk of mTBI in the military. Thus, this study also has the potential to 
direct efforts in addressing gaps in head injury knowledge specific to those affiliated with the 
military and other populations at high risk of suffering concussion/mTBI.   
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Appendix A: Concussion Survey 
Q1 Study Information Please read the following information carefully before deciding 
whether or not to participate in this experiment.  
Title of Research Study: Concussion Education and Knowledge Base   
Researcher: Caterina Mosti, M.S., Drexel University & Mary Spiers, Ph.D., Drexel University  
Why you are being invited to take part in a research study? 
We invite you to take part in a research study because you are a Drexel student at least 18 
years of age or older, are a student athlete, a student military affiliate, or are a student 
interested in contributing to the concussion education literature.   
Participant Rights 
This study is entirely anonymous and voluntary and you may choose to withdraw from the 
study at any time without any penalty. What should you know about the research study?  
Study Purpose 
We are interested in understanding the concussion knowledge base among college 
students, especially among student athletes and those affiliated with the military. We also 
aim to further understand accessibility and quality of concussion education among college 
students.   
What will I be doing in this study? 
You will first be asked to answer a few demographic questions and questions related to 
your involvement in athletics and/or military affiliation. You will then be asked some 
multiple-choice questions related to your previous concussion education and answer true 
or false questions related to concussion and mild traumatic brain injury knowledge.   
How long will this study take? 
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The survey will take approximately 15 minutes to complete.   
Confidentiality 
We will be storing all collected data on a password protected and encrypted external hard 
drive and will be utilizing participant ID numbers to ensure your name cannot be tied to 
the information we collect.  
Will I be compensated for this study? 
You may receive extra credit through SONA for participating in this study. 
Who can you talk to about this research study? 
If you have questions, concerns, or complaints, or think the research has harmed you, talk 
to the research team via these contacts: Caterina Mosti, cbm48@drexel.edu & Mary 
Spiers, spiersm@drexel.edu. 
This research has been reviewed and approved by an Institutional Review Board (IRB). An 
IRB reviews research projects so that steps are taken to protect the rights and welfare of 
humans subjects taking part in the research.   
You may talk to them at (215) 762-3944 or email HRPP@drexel.edu for any of the 
following:·        
Your questions, concerns, or complaints are not being answered by the research team.·        
You cannot reach the research team.·        
You want to talk to someone besides the research team.·        
You have questions about your rights as a research subject.·        
You want to get information or provide input about this research.  
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How many people will be studied?We expect about 200 people will participate in this 
study. How do I participate? 
If you wish to participate in this study, please indicate so by checking the box next to “I 
agree to participate in this study”.  
By checking this box you are indicating that:  
1.     You agree to participate in this experiment. 
2.     You believe you understand what you are being asked to do in this study. 
3.     You understand that you are free to leave the experiment at any time. 
 
I agree to take part in this study. I believe that I understand what I am being asked to do in 
this study, and I know that I am free to leave the study at any time. This research is 
conducted by a researcher who is a member of Drexel University. 
 
Q2 Do you agree to participate in this study? 
 Yes (1) 
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Q3 How old are you?  
 
Q4 What is your sex? 
 Male (1) 
 Female (2) 
 I prefer not to answer (3) 
 
Q5 What is your current year in college or highest level of education? 
 1st year college (1) 
 2nd year college (2) 
 3rd year college (3) 
 4th year college (4) 
 5th year college (5) 
 6th year and above undergraduate college (6) 
 Some graduate school (7) 
 Master's degree (8) 
 Doctoral degree (9) 
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Q6 What is your major? 
 Accounting (1) 
 Air Force ROTC (2) 
 Animation & Visual Effects (3) 
 Anthropology (4) 
 Architectural Engineering (5) 
 Architecture (6) 
 Art History (7) 
 Behavioral Health Counseling (8) 
 Biological Sciences (9) 
 Biomedical Engineering (10) 
 Business (general) (11) 
 Business Analytics (12) 
 Business Administration (13) 
 Business and Engineering (14) 
 Chemical Engineering (15) 
 Chemistry (16) 
 Civil Engineering (17) 
 Communication (18) 
 Communication and Applied Technology (19) 
 Computer Engineering (20) 
 Computer Science (21) 
 Computing and Security Technology (22) 
 Construction Management (23) 
 Criminal Justice (24) 
 Criminology and Justice Studies (25) 
 Culinary Arts & Science (26) 
 Culinary Arts (27) 
 Culinary Science (28) 
 Custom-Designed Major (29) 
 Dance (30) 
 Data Science (31) 
 Design and Merchandising (32) 
 Economics (33) 
 Electrical Engineering (34) 
 Elementary Education (35) 
 Engineering (36) 
 Engineering Technology (37) 
 English (38) 
 Entertainment Arts and Management (39) 
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 Entrepreneurship and Innovation (40) 
 Entrepreneurship (41) 
 Environmental Engineering (42) 
 Environmental Science (43) 
 Environmental Studies (44) 
 Environmental Studies & Sustainability (45) 
 Fashion Design (46) 
 Film & Video (47) 
 Finance (48) 
 Game Design and Production (49) 
 General Business (50) 
 General Studies (51) 
 Geoscience (52) 
 Graphic Design (53) 
 Health Sciences (54) 
 Health Services Administration (55) 
 History (56) 
 Hospitality Management (57) 
 Informatics (58) 
 Information Systems (59) 
 Information Technology (60) 
 Interactive Digital Media (61) 
 International Area Studies (62) 
 International Business (63) 
 Interior Design (64) 
 Invasive Cardiovascular Technology (65) 
 Learning, Culture and Technology (66) 
 Legal Studies (67) 
 Management Information Systems (68) 
 Marketing (69) 
 Materials Science and Engineering (70) 
 Mathematics (71) 
 Mechanical Engineering (72) 
 Music Industry (73) 
 Navy ROTC (74) 
 Nursing (75) 
 Nursing: RN-MSN Bridge Program (76) 
 Nutrition and Foods (77) 
 Operation and Supply Chain Management (78) 
 Organizational Management (79) 
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 Philosophy (80) 
 Photography (81) 
 Physics (82) 
 Political Science (83) 
 Product Design (84) 
 Professional Studies (85) 
 Property Management (86) 
 Psychology (87) 
 Public Health (88) 
 Radiologic Technology (89) 
 ROTC (Air Force, Army, Navy) (90) 
 Screenwriting and Playwriting (91) 
 Sociology (92) 
 Software Engineering (93) 
 Sport Management (94) 
 Teacher Education (95) 
 Technology Innovation Management (96) 
 TV Production & Media Management (97) 
 Westphal Studies Program (98) 
 
Q7 What is your current overall unweighted GPA? (e.g. 3.5, 4.0, etc) 
 
Q8 What race or ethnicity do you most identify with? 
 Non-Hispanic White or European American (1) 
 Black, Afro-Caribbean or African American (2) 
 Latino or Hispanic American (3) 
 East Asian or Asian American (4) 
 South Asian or Indian American (5) 
 Middle Eastern or Arab American (6) 
 Native American or Alaskan Native (7) 
 Other (please list) (8) ____________________ 
 I prefer not to answer (9) 
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Q9 Have you ever participated in organized athletics, including the high school, 
college/university or club sports level? 
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To Are you currently serving or have you... 
 
Q10 Did you participate in high school athletics? 
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To I participate(d) in university or col... 
 
Q11 If yes, which sport(s) did you play? (Check all that apply). 
 Soccer (1) 
 Football (2) 
 Hockey (3) 
 Lacrosse (4) 
 Tennis (5) 
 Basketball (6) 
 Baseball or Softball (7) 
 Wrestling (8) 
 Fencing (9) 
 Swimming and Diving (10) 
 Golf (11) 
 Squash (12) 
 Crew (13) 
 Other (14) ____________________ 
 
Q12 I received education regarding concussion and/or mild traumatic brain injury (mTBI) 
while participating in high school sports 
 Yes (1) 
 No (2) 
 
Q13 Were you asked to read and sign a pre-season concussion acknowledgement form 
detailing symptoms and ways to prevent a concussion and/or mTBI? 
 Yes (1) 
 No (2) 
 I don't recall (3) 
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Q14 I completed pre-season computerized baseline cognitive testing (such as the ImPACT 
Test) while playing high school sports.  
 Yes (1) 
 No (2) 
 I don't recall (3) 
 
Q15 Check all the formal sources of concussion/mTBI education, if any, you received while 
playing high school sports. (Check all that apply). 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-season concussion acknowledgement form (6) 
 Other (7) ____________________ 
 None (8) 
 
Q16 Check all the informal sources of concussion/mTBI education, if any, you received 
while playing high school sports. (Check all that apply). 
 Parents (1) 
 Teammates or peers (2) 
 Online or in-print newspaper or magazine articles (3) 
 Websites (4) 
 Social media such as Facebook, Instagram, Twitter, etc. (5) 
 Television shows (6) 
 Movies (7) 
 Documentaries (8) 
 Other (9) ____________________ 
 None (10) 
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Q17 Check the three most important or relevant sources of information to you regarding 
concussion/mTBI you received while participating in high school athletics. (Select up to 
three) 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-season concussion acknowledgement form (6) 
 Parents (7) 
 Teammates or peers (8) 
 Online or in-print newspaper or magazine articles (9) 
 Websites (10) 
 Social media such as Facebook, Instagram, Twitter, etc. (11) 
 Television shows (12) 
 Movies (13) 
 Documentaries (14) 
 Other (15) ____________________ 
 None (16) 
 
Q18 I suffered a concussion and/or mild traumatic brain injury (mTBI) from playing a 
sport in high school.  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To I participate(d) in university or col... 
 
Q19 If yes, how many concussions/mTBI's did you suffer while in high school? 
 
Q20 I was able to identify my concussion and/or mTBI symptoms. 
 Yes (1) 
 No (2) 
 
Q21 I told an authority figure such as a coach, athletic trainer, nurse, physician or parent, 
about my concussion and/or mTBI symptoms.  
 Yes (1) 
 No (2) 
 
Q22 Rate your level of comfort in telling an authority figure about your concussion and/or 
mTBI symptoms.  
______ Level of Comfort (1) 
 
 118
Q23 If you did not feel comfortable, please describe why not.  
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Q24 I participate(d) in university or college-level (non club sports) organized athletics.  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To I participate(d) in club-level sports. 
 
Q25 If yes, which sport(s) did or do you currently play? (Check all that apply). 
 Soccer (1) 
 Football (2) 
 Hockey (3) 
 Lacrosse (4) 
 Tennis (5) 
 Basketball (6) 
 Baseball or Softball (7) 
 Wrestling (8) 
 Fencing (9) 
 Swimming and Diving (10) 
 Golf (11) 
 Squash (12) 
 Crew (13) 
 Other (14) ____________________ 
 
Q26 Did you receive education regarding concussion while playing in university or college 
level sports? 
 Yes (1) 
 No (2) 
 
Q27 Were you asked to read and sign a pre-season concussion acknowledgement form 
detailing symptoms and ways to prevent a concussion? 
 Yes (1) 
 No (2) 
 I don't recall (3) 
 
Answer If Were you asked to read and sign a pre-season concussion acknowledgement form 
detailing symptoms a... Yes Is Selected 
Q28 If yes, do you believe that the pre-season concussion acknowledgement form was 
adequate training and education regarding concussion management for university-level 
athletes?  
 Yes (1) 
 No (2) 
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Q29 I completed pre-season computerized baseline cognitive testing (such as the ImPACT 
Test) while playing college level sports.  
 Yes (1) 
 No (2) 
 I don't recall (3) 
 
Q30 Check all the formal sources of concussion education you received while playing 
college level sports. (Check all that apply). 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-seaon concussion acknowledgement form (6) 
 Other (7) ____________________ 
 None (8) 
 
Q31 Check all the informal sources of concussion education you received while playing 
college level sports. (Check all that apply). 
 Parents (1) 
 Teammates or peers (2) 
 Online or in-print newspaper or magazine articles (3) 
 Websites (4) 
 Social media such as Facebook, Instagram, Twitter, etc. (5) 
 Television shows (6) 
 Movies (7) 
 Documentaries (8) 
 Other (9) ____________________ 
 None (10) 
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Q32 Check the three most important or relevant sources of information to you regarding 
concussion/mTBI you received while participating in college-level athletics. (Select up to 
three) 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-season concussion acknowledgement form (6) 
 Parents (7) 
 Teammates or peers (8) 
 Online or in-print newspaper or magazine articles (9) 
 Websites (10) 
 Social media such as Facebook, Instagram, Twitter, etc. (11) 
 Television shows (12) 
 Movies (13) 
 Documentaries (14) 
 Other (15) ____________________ 
 None (16) 
 
Q33 How sufficient was the concussion and/or mTBI education you received through 
playing college-level sports? 
______ Level of Sufficiency (1) 
 
Q34 Rate your level of confidence in identifying concussion and/or mTBI symptoms in 
either yourself or in one of your teammates. 
______ Level of confidence (1) 
 
Q35 Rate your level of comfort in reporting your symptoms of concussion and/or mTBI to 
an authority figure such as your coach, athletic trainer, nurse or school physician. 
______ Level of comfort (1) 
 
Q36 I suffered a concussion while playing sports in university or college level athletics.  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To I participate(d) in club-level sports. 
 
Q37 If yes, how many concussions did you suffer while playing college level sports? 
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Q38 I told an authority figure such as coach, athletic trainer, nurse, physician or parent, 
about my concussion and/or mTBI symptoms.  
 Yes (1) 
 No (2) 
 
Q39 Rate your level of comfort in reporting your symptoms of concussion and/or mTBI to 
an authority figure such as your coach, athletic trainer, nurse or school physician. 
______ Level of comfort (1) 
 
Q40 If you did not feel comfortable reporting your concussion symptoms to an authority 
figure, please describe why not.  
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Q41 I participate(d) in club-level sports.  
 Yes (1) 
 No (2) 
If No Is Selected, Then Skip To Are you currently serving or have you... 
 
Q42 If yes, which sport(s) did or do you current play at the club level? (Check all that 
apply). 
 Soccer (1) 
 Football (2) 
 Hockey (3) 
 Lacrosse (4) 
 Tennis (5) 
 Basketball (6) 
 Baseball or Softball (7) 
 Wrestling (8) 
 Fencing (9) 
 Swimming and Diving (10) 
 Golf (11) 
 Squash (12) 
 Crew (13) 
 Other (14) ____________________ 
 
Q43 I received education regarding concussion and/or mTBI through participation in club-
level sports.  
 Yes (1) 
 No (2) 
 
Q44 Check all the formal sources of concussion and/or mTBI education. (Check all that 
apply). 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-season concussion acknowledgement form (6) 
 Other (7) ____________________ 
 None (8) 
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Q45 Check all the informal sources of concussion and/or mTBI education. (Check all that 
apply). 
 Parents (1) 
 Teammates or peers (2) 
 Online or in-print newspaper or magazine articles (3) 
 Websites (4) 
 Social media such as Facebook, Instagram, Twitter, etc. (5) 
 Television shows (6) 
 Movies (7) 
 Documentaries (8) 
 Other (9) ____________________ 
 None (10) 
 
Q46 Check the three most important or relevant sources of information to you regarding 
concussion/mTBI you received while participating in club-level sports.  (Select up to three) 
 Coaches (1) 
 Athletic Trainers (2) 
 Physician or other healthcare provider (3) 
 Online concussion training program or meeting (4) 
 In-person concussion training program or meeting (5) 
 Pre-season concussion acknowledgement form (6) 
 Parents (7) 
 Teammates or peers (8) 
 Online or in-print newspaper or magazine articles (9) 
 Websites (10) 
 Social media such as Facebook, Instagram, Twitter, etc. (11) 
 Television shows (12) 
 Movies (13) 
 Documentaries (14) 
 Other (15) ____________________ 
 None (16) 
 
Q47 Are you currently serving or have you previously served in the military or any 
military-related organizations such as ROTC? 
 Yes, I am currently serving. (1) 
 Yes, I previously served but am not currently serving. (2) 
 No (3) 
If No Is Selected, Then Skip To Directions: This section will present... 
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Q48 If yes, please indicate with which military organization(s) you are affiliated.  
 JROTC (1) 
 ROTC (2) 
 Air Force (3) 
 Army (4) 
 Coast Guard (5) 
 Marine Corps (6) 
 Navy (7) 
 
Q49 As part of your service, did you receive any education regarding concussion/mild 
traumatic brain injury (mTBI)? 
 Yes (1) 
 No (2) 
 
Q50 Check all the formal sources of concussion/mild traumatic brain injury (mTBI) 
education.  
 Online concussion/mTBI training program or class (1) 
 In-person concussion/mTBI training program or class (2) 
 Physician or other healthcare provider (3) 
 Pamphlet or other military-generated information source (4) 
 Other (5) ____________________ 
 None (6) 
 
Q51 Check all the informal sources of concussion/mild traumatic brain injury (mTBI) 
education.  
 Peers or fellow servicemen (1) 
 Online or in-print news or magazine articles (2) 
 Websites (3) 
 Social media such as Facebook, Twitter, Instagram, etc. (4) 
 Television shows (5) 
 Movies (6) 
 Documentaries (7) 
 Other (8) ____________________ 
 None (9) 
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Q52 Check the three most important or relevant sources of information to you regarding 
concussion/mTBI you received while affiliated with the military.  (Select up to three) 
 Online concussion/mTBI training program or class (1) 
 In-person concussion/mTBI training program or class (2) 
 Physician or other healthcare provider (3) 
 Pamphlet or other military-generated information source (4) 
 Peers or fellow servicemen (5) 
 Online or in-print news or magazine articles (6) 
 Websites (7) 
 Social media such as Facebook, Instagram, Twitter, etc. (8) 
 Television shows (9) 
 Movies (10) 
 Documentaries (11) 
 Other (12) ____________________ 
 None (13) 
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Q53 Directions: This section will present a series of questions and statements looking at 
how much you know about concussion and/or mTBI. When applicable, please indicate the 
degree to which you agree with each statement by placing a check mark in the appropriate 
column. 
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Q54 Common symptoms of a concussion and/or mTBI include: 
 True (1) Probably True 
(2) 
Probably False 
(3) 
False (4) 
Dizziness (1)         
Headache (2)         
Drooling (3)         
Visual problems 
or light 
sensitivity (4) 
        
Trouble 
controlling 
bladder or bowel 
(5) 
        
Hearing 
problems (6) 
        
Nausea/vomiting 
(7) 
        
Shuffling walk (8)         
Fatigue or loss of 
energy (9) 
        
Changes in taste 
or smell (10) 
        
Nightmares (11)         
Trouble 
concentrating 
(12) 
        
Racing thoughts 
(13) 
        
Tremors/shaking 
(14) 
        
Feeling sad or 
depressed (15) 
        
Feeling irritable 
or easily 
depressed (16) 
        
Weakness on one 
side of the body 
(17) 
        
Slowed reaction 
time (18) 
        
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Q55 Directions: This section will present a series of questions and statements looking at 
how much you know about concussion and/or mTBI. When applicable, please indicate the 
degree to which you agree with each statement by placing an check mark in the 
appropriate column. 
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Q56 People who have a concussion and/or mTBI: 
 True (1) Probably True 
(2) 
Probably False 
(3) 
False (4) 
Can completely 
forget who they 
are (1) 
        
Experience 
racing thoughts 
(2) 
        
Can forget people 
they've known 
for years (3) 
        
Have more 
trouble 
remembering 
things after their 
injury than 
before (4) 
        
Have more 
trouble with 
spelling than 
before (5) 
        
Lose items 
around the house 
(6) 
        
Do not 
experience wild 
mood swings (7) 
        
Typically recover 
fully (8) 
        
Would not 
benefit from 
medications to 
improve mood 
(9) 
        
Are more likely to 
experience 
another brain 
injury (10) 
        
Usually return to 
work (11) 
        
Often qualify for 
disability (12) 
        
Cannot live alone 
(13) 
        
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Typically show 
symptoms that 
worsen over time 
(14) 
        
Can always be 
diagnosed with a 
brain scan (15) 
        
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Q57 How long do you believe a person with a concussion and/or mTBI will experience 
symptoms? 
 0-3 weeks (1) 
 1-2 months (2) 
 2-3 months (3) 
 3-6 months (4) 
 6 months - 1 year (5) 
 1-2 years (6) 
 Greater than 2 years (7) 
 
Q58 A mild traumatic brain injury is: 
 less severe than a concussion (1) 
 more severe than a concussion (2) 
 the same thing as a concussion (3) 
 
Q59 After a head injury, people can forget who they are and not recognize others, but can 
be perfect in every other way 
 True (1) 
 Probably True (2) 
 Probably False (3) 
 False (4) 
 
Q60 Sometimes a second blow to the head can help a person remember things that were 
forgotten 
 True (1) 
 Probably True (2) 
 Probably False (3) 
 False (4) 
 
Q61 How knowledgeable do you feel about concussion and/or mTBI? 
______ Level of knowledge (1) 
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Q62 Select up to three sources that you feel have been the best sources of information 
regarding concussion and/or mTBI to you.  
 Coaches (1) 
 Athletic trainers (2) 
 Parents (3) 
 Peers or teammates (4) 
 Physician or other healthcare provider (such as a nurse or psychologist) (5) 
 In-person class or meeting to discuss concussion/mTBI (6) 
 Online class or meeting to discuss concussion/mTBI (7) 
 Printed educational materials such as a flyer or pamphlet (8) 
 Websites providing medical information (such as WebMD) (9) 
 Youtube or other online videos including Ted Talks (10) 
 Social media including Facebook, Twitter, Instagram, etc. (11) 
 Televised news (12) 
 TV shows (13) 
 Movies (14) 
 Documentaries (15) 
 Books or magazines (16) 
 Radio shows or podcasts (17) 
 Other (18) ____________________ 
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Q63 Chronic Traumatic Encephalopathy, also known as "CTE" is a term that refers 
to...(check all that apply) 
 a disease that can affect professional football players (1) 
 a progressive neurodegenerative disease found in people with a history of repetitive 
brain trauma (2) 
 a disease that can affect professional boxers (3) 
 
Q64 Directions: This section will present a series of questions and statements looking at 
how much you know about Chronic Traumatic Encephalopathy (CTE). When applicable, 
please indicate the degree to which you agree with each statement by placing an check 
mark in the appropriate column. 
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Q65 Please answer the following: 
 True (1) Probably True 
(2) 
Probably False 
(3) 
False (4) 
Symptoms of CTE 
can be witnessed 
immediately 
following a 
concussion (1) 
        
It can only take 
one blow to the 
head to cause 
symptoms of CTE 
(2) 
        
Symptoms of CTE 
include memory 
loss, confusion 
and impaired 
judgment (3) 
        
Wearing a helmet 
can prevent you 
from getting CTE 
(4) 
        
It takes several 
years or decades 
for symptoms of 
CTE to emerge 
(5) 
        
Only professional 
athletes are 
diagnosed with 
CTE (6) 
        
CTE can cause 
changes in 
personality or 
judgment 
abilities (7) 
        
CTE is caused by 
repetitive blows 
to the head (8) 
        
CTE can be 
caused by 
repeated 
whiplash (9) 
        
CTE goes away as 
soon as you stop 
playing contact 
        
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sports (10) 
After CTE is 
diagnosed, it 
usually gets 
worse (12) 
        
You need to be 
knocked out (lose 
consciousness) to 
suffer from CTE 
(13) 
        
CTE can only be 
diagnosed by 
looking at brain 
tissue after 
someone dies 
(14) 
        
 
 
Q66 Check all the films you have seen below: 
 "The Vow"  (2012) starring Rachel McAdams and Channing Tatum (1) 
 "Concussion" (2015) starring Will Smith (2) 
 "Still Alice" (2014) starring Julianne Moore (3) 
 "Miracles from Heaven" (2016) starring Jennifer Garner (4) 
 "50 First Dates" (2004)  starring Drew Barrymore and Adam Sandler (5) 
 
 
 
 
 
 
 
 
 
 
 
 
